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YOUNG MA N's . 


Book of „„ 


1 BE TN G 2 
PROPER SUPPLEMENT: 
£ T0. NN 104 
OUNG MAN s.COMPANION. 
IN SIX PARTS, wiz. 


xT 1, Of Knowledge in gene 
neral; the Advantages of gain- 
ing it ' early, with a Definition 
thereof. Of God, his Eſſence 
and Attributes. 
of Nature, and firſt Formation 
-of Things. Of the Creation,.Fall, 
and Reſtoration of Mankind. 
ar II. Theology, containing 
an Account of the Religion and 
Laws of Nature. Supernatural 


Holy Scriptures, which teach us 
the Knowledge of God and our 
Duty. Account of 


Chriſtianity. Of the Sects of 
the ſews. Different Tenets of 


the principal Sects or Profeſſors, 
of Chriſtianity. Of the Heathen' 


Mythology, and Alphabetical 


Account of the Heathen Deities. 


Of the Origin 


ral principal Place 
Theology. - Obſervations on the- 0 


udaiſm, 
Paganiſm, Mahometaniſm, and 


— — 


1. A rederit Defeription of the 
four ' Quarters of the World. 
2. The Situation, Extent, and 
chief Cities of the ſeveral King- 


doms and Countries af each 


Quvsrter. 3. The Nature and 
Deſcription of the Globes, and 


11 of the Terms uſed 


gra phy. 4. Tables of the 
Latitude and Longitude of ſeve- 
„with many 


uſeful and neceſſary Problems 


on the Terreſtrial; and Geleftial 
Pax Are Geometry and Aſtrono- 


my, Navigation, and Plain-Sail- 
iog; on mam uſefyl, eaſy, 
and E. oblems for the 
* practitioner in the further 
nowledge of thoſe Sciences. 


* VI. Of Muſic and Vibra- 


tion. Definition of Muſic. Ga- 


— — — 


ParT III. Natural Philoſophy in 
general. 
PART IV. Geography, i ina Man- 
ner entirely new: , Codrainiyg, I. . — Different Kevs, 
(by Queſtion an Anſwer) , Time, Baſs, — .&c. 
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being very uſeful in Schools, and of reat * 
Mankind in general. * 


4 1 —— l. M. Maſter of a Bouring-5chſ 


RECOMMENDERS. 


We whoſe News. are hereunto ſubſcribed, 5 Le 
to recommend the e 80 Work to the Public 
general: For though the Subjects are many, and eu 
one of them uſeful, yet they) are ſo well digeſted, 
treated of in ſo plain a Manner, that it cannot fail 
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TO THE RIGHT HONOURABLE 


WILLIAM BECKFORD, 
Lord Mayor of the City of LoN DON, 


And one pf their Repreſentatives in Parliament. 


My LoRD, 


S it is too common to find Dedications 
carried to too high an Extreme of flat- 
tering Encomiums, I perſuade myſelf Your 
Lordſhip will the more readily accept of this, 
in the plain Dreſs of Simplicity, as I am 
ſenſible it 1s not agreeable to your Lordſhip 
ro be flattered. 

I acknowledge, my Lord, the Preſumption 


is too great; but being ſenſible of your Lord- 
' ſhip's Readineſs to promote every Thing that 


is of public Service and Utility, I' was induced 
to lay this Work at your Lordſhip's Feet: 
And the World cannot but commend me for 
ſending it abroad under the Favour and Pro- 


tection of one who is not only a Lover of 


Learning, a Promoter of all Commerce and 
Induſtry, but one whoſe candid Diſpoſition, 
true patriotic Spirit, and undaunted Bravery, 
have been ſo eminently diifinguiſhed in op- 
poling every Meaſure that has appeared in- 
conſiſtent with the Liberty of the Preſs, and 
a Free People. | 

A | My 
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My Lord, as I am proud of profeſſing my- 
ſelf a firm Proteſtant, I cannot but rejoice that 
my Patron is ſo truly attached to his preſent 
Majeſty, our moſt gracious Sovereign, and a 
Lover and Encourager of all His true and 
faithful Subjects: And Your Lordſhip will 
always ſtand in the Liſt of thoſe worthy Pa- 
triots who honour their King, and promote 
Harmony among the People. 

Though the following Lucubrations have 
coſt me much Time and Labour, yet I think 
myſelf duly compenſated in having the lo. 


nour of ſending them into the World under 


Your Lordſhip's Sanction and Approbation. 
* am, my Lord, 
With due Regard and Submiſſion, 
| Your Loraſhip's moſt obliged, 
and moſt obedient humble & ervant, 


D. FENNING. 


TO THE 


R E A 8B; 
But more particularly the | 


Grown-up YouTn of GREAT-BRITAIN 
and IRELAND. 


Young GENTLEMEN, 


I Here preſent you with a Work that has been wanted 
for many Years, and that cannot fail to be of Ser- 
vice to Mankind in general; and I have waited a oy 
Time, expecting it might have been done by a muc 
abler Hand; but whether it has been for want of 
Thought of doing public Service, or whether for want 
of Condeſcenſion in Perſons of greater Abilities, I can- 
not pretend to determine; evident it is, that it has not 
been done in a Bogk of this Price. | 

2, Every Thing has its Defects; and therefore a 
Work upon ſo many Subjects, in ſo ſhort a Compaſs, 

cannot be without them; but, if it be eyer fo ſhort, yet 
if it be but fo plain and intelligible, to convey a general 
Idea of Things, or to give the Reader a particular Ac- 
count of the different Branches of the more ſuperior 
Parts of Learning, that is ſufficient : If it does thts, it 
anſwers the Deſign it was intended for; and a candid, | 
impartial Reader will pardon the more trivial Errors an 
Deficiencies. | | 

3. Every Perſon who has peruſed the Sheets allows, 
that what is here treated of is both ſhort and conſpi- 
cuous, and that it certainly will he of great Service to- 
Mankind in general, but particularly to the following 
Perſons : Firſt, to all ſuch Perſons who love to improve 
therhſelves at all Opportunities, but have either left 
School too ſoon, or have not had the Advantage of 


reading different Authors, or converſing with ſuch as 
A 2 i could 
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could improve them. 2dly, It will be of Service to all 


ſuch who have had a more ſuperior Education than at 


every common School, (ſuch as Academies, &c.) who 
are conſcious they have in Lime paſt neglected their 
Learning, to the Prejudice of their Tutors, and their 
own palpable Mortification, And, 3dly, It cannot fail 


of being a great Help to all adult Perſone, and grou n- 


up Youth in Town and Country, Who are fincere 
Lovers of Improvement, but have neither had Time to 
read, nor Ability to purchaſe different Authors upon ſo 
many Subjects, and yet they have a hearty Deſire of be- 
ing improved, and take equal Delight to improve others 


allo: Theſe are the Perſons for whom the following 


Sheets were more particularly deſigned : For ſuch may, 
with Propriety, be called the true Lovers of Learning, 
and they are juſtly entitled to the Labour of every Au- 
thor, becauſe they do him Honour in endeavouring to 
underſtand whatever he treats of, and encouraging others 

to do the ſame, ; | 
4. But there is another Sort gf Youth who more par- 
ticularly deſerve Pity, and yet it is impoſſible to ſpeak 
any Thing concerning them without, in ſome meaſure, 
expoſing their Folly. Theſe I would addreſs with all 
the Marks of Love and Tenderneſs, that they may the 
readily attend to what I fay, and take up the Re- 
ſolution to regulate their Conduct for the Lime to come, 
I mean thoſe pretended polite and faſhionable young 
Bloods and Blades, who call themſelves Gentlemen, on 
Account of a ſuperior Fortune, and are very fond you 
ſhould know they have had a better Education than others. 
Hut are fo far from being fond of making a good Uſe 
of it, that they take a Delight to ridicule it, and diſcou- 
rage the very Thing that they vaunt themſelves upon, — 
However inconſiſtent this may appear, yet it is a Fact 
beyond Contradiction.— Are there not Hundreds (nay, 
Thouſands) who have had no leſs than an academical, 
and many who have had even a collegiate Education, 
with ſuch Advantages of Time and Fortune, that they 
might very eaſily have been Maſters of ſeveral Lan- 
guages, and have known the Theory of the Sciences in 
general; but, inſtead of ths, _—_ ſuch a Looſe to 
their Paſſions, and follgy,the firſt Thought that boon pts 
A A em 


K + we 69 8 Wwe 


TO THE READ ER. vii 
them to evety Pleaſure, without conſidering in the leaſt 
how, where, or in what Manner it will end.—Say 
not this is Detraction. For do we not ſee many Youths, 
(eſpecially in our Metropolis) who ſpend the main Part 
of that beautiful Stage of Life, from 16 to 26 at leaſt, 
in very little elſe but ſuch low, idle Trafh, and wretched, 
inconnected, inconſiſtent Stuff and Nonſenſe, that were 
it not for ſome Difference in their Dreſs, and ſometimes 
a little more polite outward Behaviour, rather than 
their Converſation, they could not be diſtinguiſhed from 
the more baſe, vulgar, illiterate, and unlearned. 

Thus, inſtead of becoming ſhining Examples to others 
in Learning and good Senſe, they abuſe every Talent 
that kind Providence has beſtowed upon them; hever 
think of the many indulgent Favours of their Parents 
and Friends, nor value how they grieve them; diſgrace 
their Tutors, and ſcandalize Learning in general. 

In ſhort, there are ſome, who, by a long Continuance 
in Vice, and a total Neglect of all good Learning and 
Morality, are become fo abandoned and incorrigible, 
that it is the higheſt Inſult if you offer to reprove them 
ever fo gently, or adviſe them in ever fo prefling and 
tender a Manner: For if they can but boaſt and-hrag. 
that they were born to a larger. Fortune, or have had a 
better Education than others, they think theſe rotten 
Pillars are ſufficient to ſupport the Whole Syſtem of 


their Pride, Balderdaſh, and Ribaldry. 


5. From hence appears the wide Difference between 
Induſtry and Idleneſs: For it is evident, there are a 
great many who have had very little or no Education, 
and yet by conſtant Reading, and diligent Obſervation, 
have, in a ſhort Time, become far better Scholars than 
many others, who had all the poſſible Advantages of 
Learning, but have paid very little Regard to it while 
at School, and much lefs when they are out of it. 

6. If this be the true State of the Caſe, (as it is plain 
it is) who then would be ſuch an Enemy to himſelf, 
to idle away his Time and not try to learn ſomething ? 
And who but giddy, hair-brained Youth, or Madmen 
and Fools, would wilfully negle& and forget what they 
were taught? Remember, You Gentlemen, that it 
is an unvariable and univerſal Maxim, that Self-love is 

. A 3 _ inſe.. 
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inſeparably linked to our very Nature; and therefore it 


is abfurd for any of you to lay, you really loye your- 


ſelves, while you neglect all Opportunities of *improv- 
ing both your Minds and your Morals. "6 

7. Having made theſe Obſervations of the different 
Sorts of Youth, and deſiring they would ſeriouſly con- 
ſider the Advantages of gaining an early Knowledge, 
I ſhall now give ſome Account of the Work itſelf. 

8. The Title-page ſufficiently ſets forth the whole 
of this ſmal] Treatife at om, but 1 know it 1s 
expected there ſhould be ſame further Deſcription of 
the Particulars, and ſome Apology made for the Reafon 
of the Undertaking. | 

9. The chief Intention (as ſaid before) is for the 
further Improvement of all induſtrious Youth z and 
the Reaſon of making it public is, becauſe they might 
learn ſomething of the bet material Subjects at a ſmall 
Expence, | 

10. Ido not pretend to ſay the Whole is an Original; 
the hiſtorical Parts, in Courſe, I muſt have borrowed 
or quoted from other Authors; and they have no greater 

Time than — 
for they were obliged alſo to write from the ſuppoſed 
Teſtimonies of others: If then what I have ſelected of 
this Sort be ſhort and plain, and the principal Parts be 
well digeſted, that is ſufficient; the ſhorter it is, the 
more engaging, the * burthenſome, and the ſooner 
underſtood and retainer | "he 
211. As to the Geometrical, Trigonometrical, Aflrons- 
mical, and Philoſophical Parts, &c. I have taken all the 
Care (within the Compaſs of ſuch a Limitation) to be 
as plain and intelligible as I could; and that the young 
Tyro might not be at a Loſs in the firſt Rudiments of 


* 


Geometry, Sc. I. have given him the Draught or Fi- 


gure of every Operation in the Margin or Page of the 
Work, in order that he may more readily comprehend 
the Problems; and as for the ſhort "Treatiſe on Muſic, 
I have been careful to omit nothing that might help 
both its Theory, and Practice; and I perſuade myſelf it 


will be of Service both to inſtrumental as well as vocal 


Performers: For as there are a great many who under- 
ſtand the Theory very well, and yet cannot play at 


all, 
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all, ſo there are Numbers who can play very well, and 
yet have very little Judgment in the Rules of Harmony 


and Compoſition; and had not the Sheets been ex- 


tended beyond their firſt Limitation, I ſhould have been 
much fuller upon this Subject; but I hope there are 
ſufficient Hints for every diligent Reader. 3 
12, As for critical Carpers, and half- learned Coxcombs, 
I am contenf to ſhare the Fate of my Betters, in what- 
ever Conſtructions they pleafe to make, defiring only 
this, that they would take Care, for their own Credit, 
not to animadvert upon "Things they don't, underſtand, 
on purpoſe to detract and leſſen the induſtrious, well 
deſigned, and uſeful Performances of others. 
In fine; let me perſuade all Lovers of Learning to 
be conſtant and diligent in ſearching after Truth. Let 
neither the Gay nor the Giddy diffuade you from pur- 
ſuing, nor prevail upon you, by any Means whatever, 
to neglect your Duty to God and yourſelf: Therefore, 
Keep always ſuch Company as You may improve, or 
that may improve You: And if your Companions can- 
not make You, nor You Them better ; remember to leave 
them, rather than be made worſe by them. 


J am, kind Reader, 
Nur WWell-WWiſher, 


* 


DANIEL FENNING. 
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1 
RTIS E MENT 
TO THE 


FOURTH EDITION: 


Addreſſed to the PUBLIC, and particularly to the 
INSTRUcTORS oF YouUTH. 


1 great Abilities of the Author of this Work, the 
late Mr. Daniel Fenning, are ſo generally known 
and acknowledged, that any particular Encomium upon, or 


Recommendation of, his various and uſeful Publications, 


would be altogether ſuperfluous, eſpecially as theſe are 
read and admired in every Quarter of the Globe where 
the Engliſh Tongue is fpoken. It may not be improper, 


however, to ſay a few Words concerning the preſent 
Performance, in which Mr. Fenning has given a ſtriking 


Specimen of the happy Talent he poſſeſſed and exerciſed 


above all other Writers, of rendering the ſeveral Branches 


of Learning intelligible to Perſons of the meaneſt Ca- 
acity. The rapid and increaſing Sale of this uſeſul 

ook through three large Impreſſions, in the Space of a 
few Years, is a Teſtimony of its Merit no leſs honourable 
to the Memory of its Author, than encouraging to the 
Proprietors. They are convinced, that a: more valuable 
and inſtructive Companion cannot be put into the Hands 
of the Unlearned, particularly the Youth of both Sexes ; 
and they have, therefore, heen at great Pains and Expence 
in improving. the preſent (which 1s the fourth) Edition. 
The Book has undergone a thorough Reviſal and Cor- 
rection; and in the Articles of Geography, Geometry, 
Aſtronomy, and Navigation, the ingenious and aſ- 
ſiduous Mr. Moon, of Saliſbury, has made the follow- 
ing valuable Additions and Improvements, viz. 

, the Geographical Part, he has introduced moſt of 
the newly diſcovered Iſlands; and in the Account of 
North America, the Boundaries and Extent of the 
ſeveral Provinces, States, &c. poſſeſſed by different 
Powers, are given as they were ſettled by the Treaty 
of Peace in 1783 ; and a ſhort Deſcription is ſubjoined of 
Louiſiana. In the Uſe of the Globes, he has preſented 
the Reader with an eaſy and expcditious Method of 

finding 
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finding the Sun's oppoſite Place in the E and 
where any of the Problems were found to be obſcure, he 
has endeavourcd to render them more clear ; particularly 
Prob. the 15th on the Celeſtial Globe. | 

In the Geometrical Part, the Cuts have been very care- 
fully examined, and new ones ſubſtituted in the Place of 
thoſe which were found to be either erroneous or imperfect. 
He has iikewiſe given a general Problem (Page 265) for 
deſcribing an Oval when the Diameters are given, inſtead 
of that in the former Editions, which is applicable to a par- 
ticular Caſe only, viz, when the Diameters are in the Pro- 

ortion of 3 to 4: And here it may be obſerved, that if the 
eee are given in Numbers, the beſt Way will be to 
lay them down from a Scale of equal Parts; then their 
Difference being multiplied by bs, and that Product 
taken from the — Scale, and ſet off from the Center a 
each Way upon the tranſverſe Diameter, will give the 
Points I and & more exactly. | 2 | 

In the Aſtronomical Part, he has given the mean Diſ- 
tances of the Planets from the Sun, as determined from the 
Obſervations of the Tranſit of Venus in 1761; and alfo 
an ny Method (from Ferguſon's Aſtronomy) of finding 
the Moon's horizontal Parallax, in order to calculate her 
Diſtafice from the Earth. | 3 

In'the Article of Navigation, the Figures are all new 
drawn, and, it is preſumed, much improved, as they 
now ſtand in their proper Poſitions. 

He has likewiſe added a few Notes to the above-men- 
tioned Parts, by Way of Illuſtration. 

Laſtly, the Article on Muſic by een reviſed and cor- 


rected by the ingenious and celebrated Dr. Arnold. 


To conclude as this Work has hitherto met with- 
ſo flattering a Reception from the Public, and particu. 
larly from thoſe Ladies and Gentlemen who are intruſted 
with the Education of Yolth, it is to be hoped, that the 
3 Edition will be found ſtill more deſerving of their 

ncouragement than any of the preceding ones, and 
conſequently will be honoured with an additional Share 
of their Countenance and Protection; a Favour, which 
will be ever gratefully acknowledged, by 

| Their moſt humble Servants, 
Tung PROPRIETORS 
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PA RE 8 


Of KNowLEDGE in general: The Advantage 72 gaining 
early Knowledge ; with a Definition of true Knowiedge 
to that which is commonly cal. ed ſa, &c. * 


DIALOGUE I. Scr. 1. 


* 


Between Bre, a Learner, and Philo, bis Inſtructor. 
HAT do u mean by Knowledge? 
Philo. Rn 


W. 
'F Skill, Judgment, or Underſtanding : Or, 
Knowledge more 1 57 a 


of Things, and of perceiving at 
Nature of the Object ſought after, 
175 What do you mean by an Idea? 
11. An Idea is the firſt Conception, Form, Model, 
or Pattern of a Thing exiſting in bur Imagination, 
Mind, or Fancy; and 1 Tyro, you ſhould be 
very careful to form true and ju Ideas of Things, and 


then you will always be able to diſcover Truth from 
Falſhood. 


judging right of the 


Knowledge of Things. | | 5 
Phil. Fam glad you are ſenſible of this; for it is 
really a melancholy Truth, - that the Generality of 


Mankind do not ſeek after Knowledge at all; or elſe 


they miſtake the Word * and call Inſormation 


Learn- 


\ 


= 
5 
| 
ö 
ö 
i 

.=- 
. 


nowledge, in general, ſignifies - 


rictly fi nifies Learning and Erudi- 
tion, which is the Faculty of forming true and juſt Ideas 


Tyr. I grant, Sir, that it argues the higheſt Wiſdom 
in Youth: to furniſh their Minds betimes with the true 


— 
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Learning or Knowledge, which really is not ſo; and 
others there are who abuſe their Education, fruſtrate the 
good Defigns of their Friends, and are content to let 
the common Follies and Gaieties of Life poſſeſs their 
whole Souls and Inclinations to ſuch a Height, that they 
determine all Knowledge in (what they call) Tafte, and 
neglect ſo much the common Duties of Life, and the 
Practice of Literature in general, that they are Babes in 
Knowledge at the Age of forty; and nothing can con. 
vince them of the Want of their own dear-bought 
Experience, when having by Extravagancies ran through 
a genteel Fortune, they very often (when too late) find 
that true Knowledge is as inconſiſtent with Supineneſs 
and Careleſſneſs, as true Happineſs is with Wickedneſs 
and Folly. | 

Tyr. This is very true, Sir, indeed: But pray what 
do you call true Knowledge, or what Branches of Lite- 
rature do you call the beſt of Knowledge ? 

Phil. I am not to determine for you and the reſt of 
Mankind; becauſe there are many different Degrees of 
Knowledge, viz. a Knowledge of the different Lan- 
guages, ſuch as French, Latin, Greek, Hebrew, &c. js 
a fine and often neceſſary Qualification, Latin and 
French in particular; but few are Maſters of them, for 
Want both of Time and Fortune; and many that have 
Time and Fortune, are fo very careleſs. and deficient in 
their Studies, that they make ſuch a Figure in the World, 
as will not bear Examination. f 

Tyr. Very true, Sir: But what elſe do you call that 
Knowledge which Mankind in general ſhould be ac- 
quainted with; for every Perſon has not T'ime to learn 
different K ! . 

Phil. Why, Tyre, the Queition is hardly fair, becauſe 


of the different Opinions and more of Mankind, 


But if I muſt give my Opinion, I think that ſome 
Knowledge of the Latin, French, and Greek Languages, 
(without which we can never be perfect Maſters of our 
own) with a good Proficiency in Arithmetic, and rea- 
ſorable Antellig-.zce of ſome higher Branches in the 
Mathematics, ſuch as Geometry, Trigonometry, Afironomy, 
A'gebra, &c. is certainly the beſt and moſt erna 
temporal Science; becauſe it carries with it the greate 
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Satisfaction, built upon Truth itſelf, and leaves not the 
Mind in Doubt and Suſpenſe. 5 - 
Tyr. It is very true, Sir: But is there no other 
a wy. vr ry. to furniſh the Mind with in our 
early Days ! 1 
Phil, es; A more neceſſary Knowledge than all the 
reſt, and to which they ought all to ſubmit, :ill the Mind 
is firſt furniſhed with it, | Pe 
Tyr. What is that, pray ? 
Phil An early Knowledge of God, as is revealed to 
aw in the Holy Scriptures. 


s by his divine 
Hr — 


u 
I grant, Sir, what you ſay to 

know ſuch is not faſhionable at 
ledge of the Holy Scriptures in any Reſpect counted 
neceſſary for the Qualification of the Gentleman at this 
Time of Day. 2 | 

Phil. It is very true, Tyre, indeed; but notwithſtand- 
ing this, yet it is evidently plain, that no Man was ever 
leis a Gentleman for being religious; nor do the holy 
Scriptures claſh- with the common Order of Decency 
and Good-breeding, but promote theſe Virtues, by 
teaching the Rich to know their Dependance, and to be 
eaſy of Acceſs; and the Poor to be humble, eaſy, and 
content in their Stations, and behave well to their Su- 
periors. - | | | 
In ſhort, whatever may be thought neceſſary for a 
modern Gentleman, I know not; but I am very ſenfible 
that the Knowledge of God is a neceſſary Qualification 


But you 


for every Chriſtian and every Gentleman. —T he Practice 


of it is productive of every Thing that is good : It is a 
Bulwark againſt all Evil; and when it is purſued under 
a true Senſe of our Duty, (at a proper Time and Man- 
ner, according to the Deſign of its divine Inſtitutor) is 
ſo far from hindering other Things, that it accelerates 
us in all our lawful Undertakings ; and though it will 
not make a Fop of the modern I aſte, yet, by teaching 
us the greiteſt Decency, it learns us the trueſt Gentility, 
viz. Humility. | | | 
Tyr. From whence, pray, ariſes the Ignorance of the 
Knowledge of God, in an Age where every one has 
Time and Opportunity both to inſtruct themſelves, or 
be inſtructed, and n, himſelf a Chriſtian? pit 
* 1 


- 


„ neither is the Know- 


few know God, for Want of attentively reading the holy 
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Phil. It ariſes from many Cauſes; but the two prin- 
cipal Cauſes are, the Neglect of reading the Word of 
God, and the cuſtomary (I may ſay faſhionable) Breach 
of the Sabbath. Theſe Examples being ſet by too many 
Perſons of all Denominations, the riſing Generation 


follow them, and few indeed know their real Duty, for 
Want of knowing- their great Obligation to God ; and 


Scriptures. | 7 
Tyr. Very true, Sir: I ſhould be very glad then if 
* would inform me a little more concerning God, his 


ature, Attributes, &c. / 
Phil. With all my Heart. 7 
. 1 * 
Of Gop; his Eſſence, Attributes, &c. long 
T 5 ww is God? A ur . Je Op 

il. is a ſupreme, eterna exiſtent, neceſſary 
and independent abu The Creator, reſerver, Go- 8 | 

vernor, and Diſpoſer of all Things, and all Events, both 
paſt, preſent, and to come.* "Wha 
Tyr. What do you mean by God's Attributes ? Cor 
Phil. His Excellencies and Perfections, viz. he is .,,, 
eternal, inviſible, immortal, incomprehenſible, omnipotent, ll , 
omniſcient, and omnipreſent : He is alſo all-wi/e, all- 1 
ower ful, all-knowing -; full of Wiſdom, Power, Juſtice, ¶ cio! 
Mercy, Goodneſs, and Truth, Sc. 7 
Dr. What do you mean by being incomprebenſible? fror 
_ Phil. He is a Being fo great, that he cannot be con- Or 
ceived or comprehended. Gp 
= 5 What do you mean by omnipotent ? | * 
hil. That is Almight Having all Things in to, 
xa and Earth under his Word, Power, and Com- chor 

r 

; Tyr. What is to be underſtood by God's being omni/-W heft 
ciꝛint: | 1 ; 
Phil. The Power and Faculty of knowing all, and 10 
all Manner of Things that are paſt, preſent, and to Ch. 


come, with the Certainty of their coming to pals. 
Tyr. What is the meaning of 3 


* Rev. i. 8, 11. 


Phil. 


——ͤ — 
y oo. —_ ——— 
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Phil. That God is preſent eve here, at all Time 
rd of nd in all Places: The Recollection hereof ſhould: 
each us, Tyro, to be very cautious and circumſpect in 


— all our Actions, as all Things and all even the moſt: 
ration N ecret Actions, Deſigns, or Intentions, are naked and 
ſor open to the Eye of HIM with whom we have to do, 


„end © through whom we live, breathe, and have our 
holy Being.“ | 7 


| S EC T. III. 
en if Of the Origin of Nature, and the firſt: Formation of 
, his Things. | 


T;r. What do you mean by the firſt Formation of 
Things; or, how and in what Manner were they created ? 
* Phil. You muſt not expect I ſhould give you a very 
long Detail of the very firſt Principle of Things : Nor 
is it indeed neceſſary that I ſhould tell you the different 
Opinions of the Learned, concerning the active Parts 
ſar), of Matier. It is ſufficient if 1 tell you their various 
_ 9 and lead you at laſt into Truth, 
irſt then, Anaxagoras affirmed that all Things were 
formed or generated from ſmall Particles, or minute 
wy Corpuſcles of Matter, entirely alike (he ſays, but not 
© ö how, at firft, formed); which being amaſſed or joined 
together, produced or formed all 2 | 
a 2. Ariſtotle (much later) held not only the fame Prin- 
ice, ciple of a fortuitous Concourſe of Atoms, but went 
1,9 further, and ſaid, the original Cauſe of all Things was 
from Matter, Form, and Privation; and that the whole 
Order of Nature was produced by Chance.“ This his 
Opinion contipued in Vogue a full Century, and even 
„ ſome to this ay moſt ignorantly and wickedly adhere 
5 10 BY to, and ſubmit to this Abſurdity, as much as to the Au- 
-OM- BE thorit of _ 8 3 Re 
; . Hefiod, Diogenes, Heraclitus, Hippias, and Thales, 
nnif- helped and maintained the four 2 be the only 
Principle of all natural * and created Beings, vix. 
Heſiod ſaid, that it was Earth which firſt ſprung from 
Chaos. Diogenes ſaid, all Things were for of Air, 


* Of this ridiculous Notion of Matter and Chance, ſee Part III. 
under that Head, 8 
B 3 which 
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which being both ſoft and flexible, is capable of receiv. 
ing all Shapes. | 

Heraclitus, &c. affirmed, that Fire was the firſt Mover 
of all Things; and Thales and his Followers maintain- 
ed, that Water was the firſt principal Cauſe. Their 
different Reaſons for ſupporting either of theſe Argu- 
ments are fo long, contradictory, and ridiculous, that 
they are better omitted, ſince it is evident neither of 
them are right, and certainly all cannot be ſo, 

Tyr. It 1s very ſurpriſing, - that Men of ſuch Learnin 
ſhould maintain Principles ſo contrary to each other, — 
to Truth itſelf. But, pray, were theſe the only Men ? 

Phil. No; many were their F:llowers, viz. Anaxi- 
menes, Empedocles, Meliſſus, net, Archelaus, Za- 
reta, Oenopides, Pythagoras, achus, Plutarch, Zeno, 
Ciryſapus, Socrates, Plato, c. &c. Some of © theſe 
joined and ſtuck very cloſe to the different Opinions of 
the firſt, and yet neither two agreed among themſelves 
concerning the true Caufe of created Beings, and their 
Formation, any more than they could. afterwards about 
the /ummum bonum, or Chief Good, or the true Object 
of Good, Homage, Obedience, Adoration, &tc. 

Tyr. You are very kind, Sir: But how am I to diſtin- 
guith between Right and Wrong, ſince ſuch learned Men 
as theſe differ ſo much, and each lays down his own Sen- 
timents as Truth? | > 

Phil. Their differing ſo much is a plain Proof there 
is no Certainty in either of their Principles; and that 
their Schemes are abſurd, and (upon the whole) incon- 
ſiſtent to Reaſon. | 

Tyr. But what ſurpriſes me 1s, that even now many 
Men of Learning and good Senſe follow many of the 
Principles adopted by the aforementioned Philoſophers, 
in --= da the World is eternal, and that Matter always 
exiſted, 

Phil. Very true; too many believe fo, but did ever 
= ary give a Proof of it, either phyſically or metaphy- 

cally ! | 255 

Tr. I do not know: But ſtill, how am I to avoid 
falling into Error after all ? | 5 
. Phil. Why, Tyro, you muſt be on your Guard againſt 

every Author, and every Acquaintance, and be reſolved 
. with 
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with yourſelf, not to be fo far impoſed upon, as to believe 
theſe Inconſiſtencies; for as it is evident that Matter has 
not a Power to think, much leſs has it to act, therefore 
as the Elements could not create themſelves, they muſt 
have been created by ſome other Hand, who muſt neceſ- 
fry exiſt in and of him, vis: —_— 

yr. I thank you, Sir: and it plainly appears to me a 
Contradiction, for Matter to exiſt of itſelf; and I am 
ſatisfied that there is one eternal, immortal, and ſelf- 
exiſtent Being, who not only at firſt created all Things, 
but that theſe Things which he fo created, depend allo 
upon his Preſervation, „ 

Phil. I ſhould be very glad to find that every Perſon 
expreſſed fo firm a Beliet and Dependance on God; for 
the very Preſervation of his Church, and curbing or pre- 
venting the Deſigns of powerful as well as wicked Men, 
is a plain Proof of his governing all and afl) Manner of 
Events, and that no Purpoſe, Deſign, Contrivance, or 
Expedition of Man can go beyond the Limits of his 
Permiffion, — Chance has no real Meaning, it is con- 
fiſtent only with its own ſelf, and cannot be deſined. 


| SEC T2060 
Of the Creation, Fall, and Reſtoration of Man. 
I. Of the Image of Gopd in Man. 

Tyr. What is meant by the Image of God in Man? 

Phil Not Man's bodily .Shape, as moſt Perſons igno- 
rantly ſuppoſe——But it is, that he was made by God 
in the Image of Righteouſneſs and true Holineſs, and 
therefore like the Creator, like unto God; except in 
this, that though created an upright Man, yet he was 
but a finite Creature, and in CES thereof liable 
to be deceived. 5 

Tyr.. Pray, Sir, give me a further Account of the 
* GH the Image of God in our firſt Parents ? 

Phil. I will—-Fir//, Man had a juſt Knowledge of 
the Nature, Will, and Works of God. — Secondly, A 
Will freely tending to obey God; becauſe his Deſires, 
Faculties, and Inclinations,- were only towards God.— 


| Thirdly, He had a continual Enjoyment of Peace and 


Serenity; a Body free ow Diſeaſes ; and a Soul full 5 
| 4 


. % 
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all proper Faculties to enjoy God. — Fourthly, He had 


- a full Dominion over all other Creatures, and they were 


created with a proper Aptitude to obey him,—In ſhort, 


He was created in ſo happy a State, that there was 


nothing to hinder him from worſhipping and contem- 
2 God in a continual Series of Felicity and Bleſ- 
edneſs. 


r He form'd thee, Adam, thee, O Man, 
© Duſt of the ground, and in thy noſtrils breath'd 

© The breath of life; in his own image he 
Created thee, in the image of God 


« Expreſs” - 
| Milton's Par. Loft, B. 7, No. 524. 


Again: 
4 — Thrice happy men, 


And ſons of men, whom God hath thus advanc'd, 


* Created in his image, there to dwell 

* And worſhip him, and in reward to rule 
„Over his works, on earth, in ſea, or air, 
* And multiply a race of worſhippers 

* Holy and juſt: thrice happy if they know 


Their happineſs, and perſevere _—_— de 
ook 7, No. 625. 


Tr. Bleſſed State indeed—How is it poſſible it ſhould 
be loſt? Pray give me ſome Account of it and the 
Alteration it made in Adam and his Poſterity! 

Phil. I will. 


IT. Of the Fall of Man. 4 
> 


Ty. What do you mean by the Fall of Ma 
Phil His changing from, or diſobeying the Command 


of his Creator, by which he fell ſrom his original State 


of Righteouſneſs. 

Tyr. In what Reſpect ? 

hil. In eating of the Fruit of the Tree of Knowledge 

of Good and Evil— Though he was told“ In the Day 
« thou eateſt thereof thou ſhalt ſurely die.” 

Tyr. What was the Fruit of this Tree! : 

Phil, No Matter—Some fay of the Apple Kind— 
But Men are divided in Opinion what Fruit it was.— 


But it was not the Fruit, or Sort of Fruit, was the Oc- 
caſion 


1d 
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\ 
ion of the Fall; but the Act of Difobedience in cat. 
ng, or * that, which he was particularly commanded 
. ot to Os > | 


Milton finely expreſſes the Folly of Eve as follows: 


« So ſaying, her raſh hand in evil hour | 
„Forth reaching to the fruit, ſhe pluck'd, ſhe eat: 
Earth felt the wound, and Nature from her ſeat 
„ Sighing through all her works gave ſigns of woe, 
“ That was loſt,” ———— 


Tyr. I underſtand you ve 9 Sir; and pray in- 
form me what followed this AQ of Diſobedience ? 

Phil. As it is impoſſible to deſcribe the Happineſs of 
Man firſt created in the Image of God: So it is impoſſi- 
ble to expreſs the Unhappineſs, in the different Circum- 
ſtances and Alterations of the Nature of Man, after he 
had loſt that Image: For by his Diſobedience, he 
brought upon himſelf Sorrow, Labour, Pain, Grief, and 
continual Vexation of Spirit. He that had once a pure 
and free Will, an extenſive Underſtanding, a penetrating 
and unerring Judgment, and a tenacious Memory, has 
not only in a 7 Meaſure loſt theſe Gifts, but has 
rendered himſelf obnoxious to God's Diſpleaſure. 


*. O * evil hour thou didft give ear 
* To that falſe worm, of whomſoever taught 


* To counterfeit man's voice, true in our fall, 
* Falſe in our promis'd rifing ; ſince our eyes 
* Open'd we find indeed, and find we know 
Both good and — ood loſt, and evil got, 
gad fruit of know 

* Which leaves us naked thus, of honour void, by 
* Of innocence, of faith, of purity, 8 
Our wonted ornaments, now ſoil'd and ftain'd, 

* And in our faces evident the ſigns | 

Of foul concupiſcence.“ 


edge, if this be to know, 


| Milton, B. , No. 1067. 
Br. What an Alteration did this Act of Diſobedience 


make in our firſt Parents | 


Phil. Alteration indeed, as was ſaid before! All feel 


the Effects of it, Tyre; but how and in what particular 
| w Fr B 5 + Manner 


8 Breach of God's Command, has been the Occaſion of 
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Manner every Individual ſuffers by this Conſequence is 
out of the Power of any Man to determine, and there- 
fore abſurd to attempt a Deſcription thereof: For ſome 

fay, that the Words—1n the Day thou eate/# thereof, thou 
ſhalt ſurely die, — extended to the natural Death of Adam, 
his Poſterity, and all Creatures.—Others ſay, that the 
Word die, means Death, both temporal and eternal, both 
to him and his Poſterity ; and others ſay again, that it is 
inconſiſtent with the Juſtice of God, to ſuppoſe that he 
ſhould charge me or you with a Part of, or puniſh us 
for an Offence, that we had no Power to do, nor could 
poſſibly have the leaſt Concern in, as we did not exiſt 
when it was committed, | 

Tyr. But do you not think that this Tranſgreſſion 
has in fome Reſpect affected us, and in ſome Meaſure 
defaced the Image of God in us? 3 wg 

Phil. I own, for my Part, that. I believe this firſt 


the Diſcaſes and Failings of Mankind ; and that by it we 
are not only. ſubject to Death temporal, but that we 
dave in a great Meaſure loſt that clear Knowledge of 
God which Man once was bleſſed with, and alſo that 
we have not that Aptitude and Power to ſerve, honour, 
and obey him, as Adam had; but that of ourſelves, free 
from the Laws of Education or Revelation, are now 
more naturally prone to Evil than Good. 

Tyr. My Opinion coincides with yours, and 1 think 
no one can confute'us thus far: But pray what is your 
Opinion concerning the whole Race' of Man (Infants 
_ excepted ) being obnoxious to God's Wrath, by the 

4 | 


Phil. I told you before, that I ſhould not enter into 
negative and cavilling Diſputes concerning Things we 
' know, not of, nor have any Right to preſume to deter- 

mine upon ; 1 only ſay, that plain it is the Fall of our 
firſt Parents has acted ſo far upon us, as to make us un- 
willing of ourfelves to walk in the Ways of true Holi- 
neſs; that our Minds are naturally inclined to Pleaſure 
and Vanity, rather than Virtue and Sobriety; and that 
it is evident, that the Bent of our Inclination is rather 
tending to Folly, and to 7 raployents as in the End 
vill hurt us, rather than te thoſe Deeds which would 

nv. A : promote 


ficient, which I here give you at Length 


Verſe 20. The Soul (ſays he) that ſinneth it ſhall die: 
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promote our eternal Happineſs, and do us Good. How 
far Almighty God excuſes us in this Situation, is alſo out 


of the Power of Man to determine; fince he alone can 


be, and is, the unerring Judge of every Action, and 
every Circumſtance of the various Conſequences and 


Steps of Mankind, in all their different States and Ca- 


acities. | 
8 Tyr. Very true, Sir; but yet you have not ſatisfied 
me in that Part of my Queſtion concerning the Wrath 
of e. on Adam's whole Poſterity, in which Infants are 
included. 8 ; 

Phil. How far God, as the Almighty Diſpenſer of 

uſtice and Mercy, can, conſiſtent with his Attributes, 
inflict the Puniſhment of Adam on his Poſterity, I: faid 
before, is impoſſible to determine ; but if we may judge 
according to his Nature as God, and agreeable to the 
Goſpel of our Lord Jeſus Chriſi, we cannot ſuppoſe that 
Infants are Objects of eternal Wrath; becauſe we have 
no Warrantee in Scripture even that hints, that we are” 
immediately accountable to God for the Sins of another, 
but only for our own actual Tranſgreſſion of his Laws; 


4A 


/ 


and it would be the higheſt Abſurdity to accuſe me f 


breaking a Law, before a Law was given, and more 
abſurd to condemn me of a Breach of a Law which I 
never heard of, nor had Power in Infancy to violate. — 
I think this is very clear, Tyro, from the Laws of-right' 


Reaſon, and I am. certain it is agreeable to the Precepts 


and Doctrine of the Prophets and Apoſtles, — Were 
there no more Proofs of this (as there are many), then 


the poſitive Words of the Prophet £zekiel would be ſuf- 
„Chap. xvii. 


The Som ſhall not bear the Iniquity of the Father; 
neither ſhall the Father bear the Iniquity of the Son: 
« But the Righteouſneſs of the Righteous ſhall be upon 
him; and the Wickedneſs of the Wicked ſhall be upon 


4 
3. Of Man's Reſtoration. 


Tyr. Vou have given me great Satisfaction in giving 
2 full Account of theſe important Subjects in a ſhort 
Compaſs ; but pray, after this Act of Diſobedience, what | 


Hopes had Man 


to be 1 again to God's Favour? 


Phil. 
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Phil. He that before ſolemnly declared, — In the Day 
thou _ thereof, thou ſhalt ſurely di Now kindl 
aſſures Him, That the Seed of the Woman ſhall br 
the Serpent's Head: That is, the Son of God made 
Fleſh, and born in due Time, ſhould offer up himſelf 
to God for the Sins of Mankind, and ſhould reſtore him 
again to Favour, and, in the End, ſhould conquer Death, 

ell, and-Sin.— | 
Milton moſt affectingly deſcribes the Juſtice of God 
being offended with Adam's Sin, and the Manner how 
the Anger of the Deity was appeaſed. For in that 
wonderful Poem God the Father, ſpeaking of the Hei- 


nouſneſs of Adam's Crime, is ſuppoſed to ſpeak as follows, 


Book iii. No. 210. 


« Die he or juſtice muſt; unleſs for him 
« Some other able, and as willing, pay 
& 'The rigid ſatisfaction, death for death. 
10 boy heav'nly pow'rs, where ſhall we find ſuch love! 
Which of ye will be mortal to redeem 
« Man's mortal crime, and juſt th' unjuſt to ſave ? 
„ Dwells in all heaven charity fo dear? 5 
« He aſk'd, but all the heav'nly quire ſtood mute, 
« And ſilence was in heav'n: on man's behalf 
Patron or interceſſor none appear'd, 
Much leſs. that durſt upon his own head draw 
4 The deadly forfeiture, and ranſom ſet. 
« And now without redemption all mankind 
« Muſt have been loſt, adjudg'd to death and hell 
« By doom ſevere, had not the Son of God, 
« In whom the fulneſs dwells of love divine, 


e His deareſt mediation thus renew'd. 


Father, thy word is paſt, Man ſhall find grace; 

« And ſhall grace not find means, that finds her way, 

< 'The ſpeedieſt of thy winged meſſengers, | 
« 'To vilit all thy creatures, and to all 

« Comes unprevented, unimplor'd, unſought? 

« Happy for Man, fo coming; he her ai 

« Can never ſeek, once dead in fins and loſt 


« Atonement for himſelf or offering meet 
Indebted and undone hath none to 2 
« Behold Me then; me for him, life for li Fe 


I offer; 


2 2 2 28 8 28 of 


fer; 


Of anger ſhall remain, but 
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« ] offer; on me let thine anger fall, 

« Account Me Man; I for his fake will leave 

« Thy boſom, and this glory next to then 

« Freely put off, and for him laſtly die - TT? 
« Well pleas'd; on me let Death wreck all his rage; 

« Under his roomy pow'r I ſhall not long 

« Lie vanquiſh'd; thou haſt giv'n me to poſſeſs 

« Life in myſelf for ever; by thee I live, ef 
„Though now to Death 1 yield, and am his due 

« All that of me can die; yet that debt paid, 

« Thou wilt not leave me in the loathſome grave 

« His prey, nor ſuffer my unſpotted ſoul 

“ For ever with corruption there to dwell ; 

« But I ſhall riſe victorious, and ſubdue 

« My vanquiſher, ſpoil'd of his vaunted ſpoil; 

Death his death's wound ſhall then receive, and ſtoop 
Inglorious, of his mortal ſting diſarm'd. | 

M I through the ample air in triumph high N 
« Shall lead Hell captive maugre Hell, and ſhow 

« The-Pow'rs of darkneſs bound. Thou at the ſight 
4 Pleas'd, out of Heaven ſhalt look down and ſmile, 
« While by thee rais'd I ruin all my foes, : 
« Death laſt, and with his carcaſs glut the grave: | 
Then with the multitude of my —2 l 

„Shall enter Heav'n long abſent, and return, 

Father, to ſee thy face, wherein no cloud 

ace aſſur d 

« And reconcilement; wrath ſhall be no more 

© Thenceforth, but in thy preſence joy entire,” 


To this Speech of our Redeemer, ſo full of Com- 
paſſion and Affection, the Deity is ſuppoſed to reply as 


3, O thou in Heav'n and Earth the cry pages 

Found out for mankind under wrath, O thou 
My fole complacence! well thou know'ſt how dear 
To me are all my works, nor Man the leaſt, 


Though laſt created; that for him I ſpare 
© Thee from my boſom and right hand, to fave, 
- — 88 thee awhile, the whole race loſt. 


b 


heir 


u therefore, whom thou only canſt redeem, . f 


« And be 
« Made fl 
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« Their nature alſo to thy nature join: 
ſelf Man among men on earth, 
when time ſhall be, of virgin ſeed, 
By wondrous birth: be thou in Adam's room 
The head of all mankind, though Adam's ſon, 
« As in him periſh all men, ſo in thee, 
As from a ſecond root, ſhall be reſtor'd 
« As many as are reſtor'd, without. thee none. 
ilty all his ſons; thy merit 
& Imputed ſhall abſolve them who renounce 
Their own both righteous and unrighteous deeds; 
And live in thee tranſplanted, and from thee 
Receive new life. So man, as is moſt juſt, 
Shall ſatisfy for Man, be judg'd and die 
« And dying riſe, and riſing with him raiſe 
His brethren, ranſom'd with his own dear life. 
e So heav'nly love ſhall outdo helliſh hate, 

« Giving to death, and dying to redeem, 

& So dearly to redeem what hellifh hate 

& So eaſily deſtroy'd, and ſtill deſtroys 

In thoſe who, when they may, accept not grace. 
deſcending to aſſume 
| or degrade thine own. 

« Becauſe thou haſt, though thron'd in higheſt bliſs 

Equal to God, and equally enjoying. | 

4 God-like fruition, II 

* A world from utter loſs, and haſt been found. 

« By merit more than birthright Son of God, 

Found worthieſt to be ſo by being good, 

« Far more than great or high; becauſe in thee: 

Love hath abounded more than glory abounds, 

Therefore thy humiliation ſhall exalt - 

e With thee thy manhood alſo to this throne ; 
Here ſhalt thou fit incarnate, here ſhalt reign 
Both God and Man, Son poth of God and Man, 

„ Anointed univerſal king; all power | 
« L give thee; reign for ever, and aſſume 

© 'Thy merits ; under thee as head ſupreme” 

&. Thrones, Princedoms, Pow'rs, Dominions I reduce: 
« All knees to thee ſhall bow, of them that bide 

4 In Heav'n or Earth, or under Earth in Hell. 
When thou attended gloriouſly from heav'n. 


lh, 


« His crime makes 


“Nor ſhalt tho 


4 Man's nature, 


uitted all to ſave 


* Shalt 


„ 
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« Ghalt in the ſky appear, and from thee ſend 
«© The „ Jt up tr © to proclaim - 
« Thy dread'tribunal ; forthwith from all winds 
« The living, and forthwith the cited dead - 
'« Of all paſt ages, to the general doom 
“ Shall haſten, ſuch a peal ſhall rouſe their. ſleep. 
« Then all thy ſaints aſlembled, thou ſhalt judge 
« Bad men and Angels; they arraign'd thall fink 
« Beneath thy ſentence ; Hell, her numbers full, 
« Thenceforth ſhall be for ever Thut. Mean while 
“ The world ſhall burn, and from her aſhes ſpring 
« New Heav'n and Earth, wherein the juſt ſhall dwell, 
« And after all their tribulations long 
« See golden days, fruitful of golden deeds, 
With joy and love triumphing, and fair truth, 
“Then thou thy regal (cepter,thalt lay by 
« For regal. ſcepter then no more ſha] need, 
« God ſhall be all in all. But all ye Gods, 
« Adore him, who to compaſs all this, dies, 
« Adore the Son, and honaur him as me. 
No ſooner had th* Almighty ceas'd, but all 
« The multitude of Angels, with a ſhout 
« Loud as from numbers without number, ſweet 
© As from bleſt voices, uttering joy, Heav'n rung 
* With jubilee, and loud Hofannah's fill'd 
„ Th' eternal regions: lowly reverent 
© Tow'rds either throne they bow, and to the ground 
With ſolemn Adoration down. they caft | 
Their crowns.” 


L 


Here you have the bleſſed Spirits praiſing and adoring 
God the Father, and the Son, for this wonderful Re- 
demption and Reſtoration. And Adam himſelf, after the 
Arch-Angel Michael had told him of the: Syſtem of this 
Redemption, ſays, Book xii.. No. 469. | 


« O Goodnelſs-infinite, Goodneſs immenſe f 
* That all this good of evil ſhall produce, 
And evil turn to good; more wonderful 
_ © Than that which by creation ſirſt 8 
Light out of darkneſs! full of doubt I ſtand, 
* Whether I ſhould repent me now of fin 4 5 
. of 


<< 
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« By me done and occaſion'd, or rejoice - | 
_ 8 more, that much more good thereof ſhall ſpring, 
« To God more glory, more good will to men 
« From God, and over wrath grace ſhall abound.” 
Thus you read concerning the Redemption, and after 
Chri/t the Deliverer was aſcended up to his Father, hav- 
ing completed his Office. Then you read concernin 
the ſending of the Comforter, or Holy Spirit, to aſk 
Man in his Warfare. 467 | 
Tyr. Moſt excellently fine indeed! 
hil. If you can read Blank Verſe, there is no Book 
that I would recommend to you preferable to Milton's 
Paradiſe Loſt, as an Accompanyment to the Word of 
God itſelf: Treten my dear Tyro, you will read of 
the Creation and Fall of both Angels and Men——The 
Ignorance of Men after the Fall, how they worſhipped 
various Deities.— Vou have alſo a beautiful Proſpe& of 
the various Acts of Providence in all Parts of the Cre- 
ation, in Earth, Air, Fire, and Water. In ſhort, you 
have every 3 ſet forth whereby the Creature may 
have a very juſt 
ator's Power, Wiſdom, Juſtice, Mercy, and Truth 
agreeable to the plain and ſimple Doctrine of the Goſpel 
of our Lord Jeſus Chriſt, without any whimſical Syſtems 
of modern Diſputants, or the old unconnected Suppoſi- 
tions and arbitrary Doctrines of ſome of the Fathers. 
Tyr. I ſhall endeavour to take your Advice. 
hil. Do fo, Tyro: You will not repent it. in the 
End, when, by your conſtant Search after Truth, you 
find the greateſt Satisfaction that can be wiſhed for: 
Nay, ſuch a Satisfaction, that partial Men, who build 
their Faith purely upon Cuſtom, or from the Belief of 
any Man, or Sect of Men, never can arrive to. If the 
Apoftle St. John gave a Charge to his Followers to 
ſearch. after Truth, certainly we have the ſame un- 
doubted Right from his Authority, and ought not to 
take our Faith upon Truſt, | 
Tyr. It is very true, Sir; but there are ſo many con- 
trary Opinions among the Learned, not only of the dif- 
ferent Secs, but even amongſt thoſe of the ſame Perſua- 
ſion, that it is impoſſible to pleaſe or think with 1 = 
EA It, 


otion of the Greatneſs of his Cre- 
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Phil. Very true; but I will tell you how you may 
revent affronting any, except the obſtinate, bigotted, and 
tigmatical. | _ 
Tyr. I ſhall be glad of this Information. | 
hil. In all curious —— and ſpeculative Surmiſes 
and Curioſities, if they have the Probability of, and may 
or may not be true and juſtly founded, wave the Argu- 
ent, rather than hold an unneceſſary Diſpute.— But 
whoever impoſes upon you any Article of Faith, though 
he pretends to the Sanction of any Man, Church, Na- 
tion, or People, who have no other Authority but Cuſ- 
tom, or the Tradition of their Fore-Fathers, to ſupport 
it, let not ſuch Authority at all bias you, except ſuch 
Article of Faith runs parallel with, and is agreeable to 
the Word of God itſelf: And ſhould any ſuch Article 
be inconſiſtent, not only to the Word of God, but com 
mon Senſe and Reaſon, (ſuch as the Doctrine of Tran- 
ſubſtantiation, c. &c.) then it is your Duty to ꝓro- 
ceed further, according to your Knowledge, . or 
Ability: That is, not only to deny it, but to oppoſe it 
at all due Times and Places. — But herein I would be 
underſtood, that you are not to oppoſe for Oppoſition's 
Sake, but with a modeſt Boldneſs mixt with every Mark 
of Love and Tenderneſs, Benevolence and Impartiality: 
Theſe added to, or accompanied with Knowledge, ſel- 
dom fail not only to conquer and convince, but even 
to cauſe thoſe whom you have conquered to love you: 
For nothing, Tyre, is ſo great a Sign of Weaknels, of 
Ja Man's having the wrong Side of an Argument, as his 
being obliged to have Recourſe to Anger, Ridicule, and 
Over-Bearingneſs, the conſtant and inſeparable Compa- 
nions of Ignorance, the Preps of Falſhood, and the 
Bane of Truth. 
Tyr. I have been an Eye and Ear Witneſs many 
Times to the Truth of what you aſſert. 
Phil. If fo, you are inexcuſable not to 
and more after true Knowledge: For the nearer 
approach to the Truth of ſuch Things 3s are, fi 
all, — ſet forth in Holy Writ, agreeable, at 
the ſame Time, with the natural Lav.* or Axioms of 
Reaſon, the more and more will you receive Satisfaction ; 
| 1. 


ſearch more 
ou 
of 
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and it will be ſo exalted a Pleaſure and Satisfaction, ash 
not in the Power of Mankind to deprive you of. 

Tyr. You may depend upon my obſerving well what 
you adviſe. | 

Phil. That is all I deſire; and therefore I ſhall ſay no 
more upon this Head, only leave the fame Advice with 

ou as Michael the Arch-Angel left with Adam, after he 
nad been ſhewing him the wonderful Works of his Cre. 
ator, and his due Obedience to am; 


«© 'This having learn'd, thou haſt attain'd the ſum 
* Of wiſdom ; hope no higher, though all the ſtars. 
* Thou knew'ſt by name, and all th' ethereal pow'rs, 
« All fecrets of the deep, all Nature's works, . 
© Or works of God in Heav'n, air, earth, or ſea, 
* And all the riches of this world enjoy'dſt, 
And all the rule, one empire; only add 
Deeds to thy knowledge anſwerable, add farth, 
Add virtue, patience, temperance, add love. 
« Then wilt thou not be loth 
« To leave this paradiſe, but ſhalt poſſeſs 
A Paradiſe within thee, happier far.“ 


Let us now return to and again conſider the Exiſtence 
and Attributes of the Almighty. You muſt know then 
that Man only, of all other created Beings, is able to 
make Diſcovery of a firſt Cauſe, the great Author and 
Maker of all Things, and which by us 1s called Gop. 

And as the whole Frame and Order of Things, which 
we behold, is what we call Nature; ſo that Act of the 
Mind whereby we conſider and compare Things, ac- 
cording to their various Natures and Relations, and de- 
duce from thence the Exi/tence of a God, is what we 
call Reaſon. And the Arguments and Motives which 
are afforded us from the View and Proſpect of Nature 
in her ſeveral Parts, and whereby we are induced and 
inclined to give our Aſſent to the Doctrine of the Being 
of a God, is what we call the Light of Nature. 

And before +. eckon fix, eight, or ten Years from 
our Births, we e able, in ſome Degree, to exert this 
noble Faculty o, Reaſon, and make ſome Progreſs in 


the divine Diſcovery aforeſaid, viz. of God's f 
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and moral Qualities: And this Faculty of Reaſon, as 


we grow in Years, becomes more ſtrong -and perfect, 
and works on the pure and untainted Mind with native 
Force, and ſuch powerful and clear Proof as we can 


ſay no neither deny nor withſtand. And thus, as Saint Paul 
e with has rv, what is neceſſary to be known of God, 
fter he (or indeed can be known of him by us) is manifeſt in 
s Cre- the Works of the Creation; even his eternal Power 


Godhead is clearly ſeen, 8 underſtood by the Thin 


which are made. So that all Perſons, capable of Rea- 


m ſon, are without Excuſe, who do not readily acknowledge 
'S. the Being and Glory of Almighty God. 
N'IS, Nor is there any Part of Nature within our View, 
| (nor any Place where there is not ſuch a View of Na- 
ture) which doth not loudly call upon us to receive and 
confeſs this great and divine Truth. The Heavens de- 
clare the Glory of God; and the ſplendid Decorations 
thereof, the Sun, the Moon, and Stars, ſhew themſelves 
to be his Handy-Work : Day unto Day uttereth Speech, 
and Night unto Night ſheweth Knowledge. There is 
no Nation on the Face of the whole Earth, where their 
Voice is not heard; fur it is gone through all the Earth, 
and their Words to the End of the World. 
tence We ſee all Things conſiſt of Matter, which is for 
7 then the moſt Part obvious to our Senſes; and we are moſt 
ble to WM agreeably ſurpriſed with a wonderful and infinite Variety 
and of Forms, Conditions, and Qualities of natural Sub- 
Do. ſtances. Some Parts of Matter we obſerve to be with- 
which WI out Motion, Senſe, or active Life, as Stones and Earth e 
f the Others we ſee are endued with a Power of growing and 
„ ac- WW. extending themſelves into ſpecial Forms and Sizes, as 
d de- WF Herbs and Trees, which therefore have innate Motion, 
it we and may be faid to live or have Life, though in the loweſt 
vhich Degree. The next Claſs of Beings which preſent 
ature Wl themſelves, are in a Degree much fuperior to the fore- 
| and oing, the Subjects of which are all endued with native 
Zeing Motion, Life in the moſt perfect Degree, and the Qua- 
lity of Senſation ; that is, they are capable of Seerng, 
from earing, Taſting, Smelling, and Feeling, of all thoſe 
t this Objects which come within the Reach of any of thefe 
ſs in ¶ Fve Senſes, Theſe Creatures are therefore called Animals, 


becauſe - 
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cauſe they have the Faculty of Life, or are endowed 
with a living Spirit. | | 
But Man alone is capable of uſing his Reaſon to the 
nobleſt Purpoſes, namely, the finding out the Being and 
Perfections of God, his Providence, and the Certainty 
of a future State after Death. For he can thus reaſon 
or argue: Every Thing that is, or doth exiſt, receives 
its Being either from itſelf, or ſome other Principle or 
Cauſe; but nothing can be the Cauſe of itſelf, for that 
implies, that while it is not, it is capable of acting, or 
producing its .own Being, which is evidently abturd; F 
therefore it muſt receive its Being from without itſelf, 
or from ſome other Cauſe different from itſelf; and this 
firſt Cauſe we define Gop. And this Reaſoning holds 
good towards all the various Kinds of Beings 3 obſerved, 
and even of Man himſelf, the chief of all: For nothing 
is more certain, than that the Power of giving or re- 
taining Life, either in himſelf, or any other Creature, 
is not in Man, and conſequently in no other Being but 
God alone. | 
But more particularly, the Exiſtence of a God is evi- 
dent from the bare Conſideration of the Properties of 
Matter : For Matter, it is plain, is of itfelf not capable 
of Motion or Reſt, but is entirely liſtleſs and indifterent 
to both. Yet ſince all the Animal Creation is endowed 
with the Power to move or reſt at Pleaſure, it is evident 
this Faculty is not from Matter itſelf, of which alone all 
Things are formed; therefore it muſt ariſe from ſome 
other Principle or Cauſe, viz. from GOD. 
. This Argument is demonſtrated by the abſolute and 
II conſtant Motions of the heavenly Bodies, which are 
ever revolving round one common Center in Orbits 
nearly circular. For ſince theſe Bodies, I mean the 
' Planets, are vaſt Globes formed of Matter, they are not 
of themſelves capable of any Motion at all ; therefore 
they were firſt ſet in Motion by ſome firſt Mover, which 
is able to communicate that Power to Matter; which is 


God only, as before proved. | 
But this is ſtill more obvious from the Manner of 2 
their Motions, which is circular; for when Matter is put ; 
into Motion, it naturally proceeds in a direct or right ä 
Courſe; that is, ſtraight forwards, and not in a circular : 
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Courſe or Orb, as the Planets all do. Now the Air is 
not of that Thickneſs or Denſity in thoſe Regions, as 
to ſtop the rapid Courſe of ſuch great Bodies, and turn 


them from a direct to a curve or circular Motion; but 
ſince this Motion cannot proceed from the Air, it muſt 


be the Reſult of ſome Cauſes, in thoſe Bodies themſelves, 


ix. Gravity, Attraction, and Repulſion, whereby they 
tend to their common Center of Motion from a right 


Courſe, yet ſo adjuſted with reſpect to the Force of the 


firſt or direct Motion, that togei 1er they form the cir- 
cular Courſe; and ſo neither fly off in right Lines to 
infinite Diſtances, nor fall at once to the Center, and 
there loſe-all Motion. 
Power and Contrivance clearly demonſtrates that great 
Author, of whom the Heavens are the Works of bis Fin;- 
gers, and the Moon and Stars are of bis ordaining. 
From the Conſideration of final Cauſes flow a thou- 
ſand Arguments to prove the Exiſtence of God. By 
final Cauſes, I mean the Ends for which Things are 2vi- 
dently made, and intended to anſwer. Thus when we 
conſider that the Light was created to render Objects 
viſible, the Eye made on Purpoſe to behold them, and 
to direct us in our Purſuits of Life; when we conſider 
the Air as a Medium to convey Sounds and Scents, and 
the Ears and the Noſe made and contrived on Purpoſe to 
hear and ſmell the ſame: That in the Body there are 
Nerves which convey the Ideas received by thoſe out- 
ward Organs of Senſe to the Brain, which is the Seat of 
the Mind in Animal Bodies, to be there made Uſe of 
for the Service, and at the Diſcretion of the Creature, 
in the ſeveral Occaſions of Life: I ſay, when we conſi- 
der ſuch a wonderful Aſſemblage of Means appointed fo 


_ evidently to anſwer ſuch a Series of proper and neceſſary 


Ends, it powerfully impels our Aſſent to the Doctrine 
of a Deity, who alone can be ſuppoſed capable of per- 
forming ſuch wonderful Works, 

Again: From a due and nice Examination of all the 
larger Parts of the Creation, ſuch as the Globe of Earth 
on which we live, the great Variety of its Produce in 
Animals, Plants, and Minerals; the exact Contrivance 
of Animal Bodies to ſuit them for the Medium in which 
they live; the Man, and larger Beaſts for Land, the 


Fiſhes 


Now all this moſt admirable. 
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Fiſhes for ſwimming in Water, the Fowls for flying in 
Air, the infinite Species of Creatures for the dark 
Abodes within the Body of the Earth; the rich and beau. 
tiful Variety of Herbs for the Paſturage of the Beaſts, 
and Service of Man; with all the mineral Tribes in the 
Bowels of the Earth; the great and uſeful Variety of 
Mountains, Valleys, Rivers, Springs, Sc. with which 
its Surface is diverſified : As they all jointly ſerve the 
Uſes and Neceſſities ot Mankind, ſo they call moſt 
emphatically upon us to acknowledge and adore their 
divine Author, for diſplaying and expending ſo much of 
his boundleſs Power and Providence for our Pleaſure and I 
Service. In like Manner, the wondrous Atmoſphere 
ſurrounding the Earth, ſerving to the Generation of 
Winds, Rain, Luſtre of Day-light, &c. abſolutely ne- 
ceſſary to the State of Man and Beaſts: Alſo the whole 
Frame and Structure of the Heavens; the Sun which 
rules the Day, and the Moon which rules the Night, 
with- the Stars alſo, all powerfully induce us to confeſs, 
that *tis GOD who hath laid the Foundation of the Earth, 
and that the Heavens are the Wark of his Hands, 

From the foregoing Arguments, and many. others, it 
is evidently proved there is a God; and not the Exiſtence 
of the Deity alone, but we may from them, and by the 
ſame Arguments, plainly diſcover and infer moſt of his 
Attributes and Perfections, which render him, to us his 
Creatures, an awful and adorable Object. As firſt, that 
God is a neceſſary, ſelf-exiſtent and eternal Being; that 
he is an Unchangeable and Independent Being; that 
he is but One; that he is a Being moſt Simple, Uniform, 
Indiviſible, and Incorruptible ; that he is Omnipotent, 
or All-powerful ; Omniſcient, or infinite in Knowledge; 
that he is a Pure Spirit, acts freely as he pleaſes, without 
Neceſſity; and laſtly, that he is and muſ neceſſarily be 
a Being of infinite , Goodneſs, Mercy, Juſtice, and 
Truth, and poſſeſſing all other moral PerfeCtions ; ſuch 
as become the ſupreme Ruler and Judge of the World. 

The Providence of God is moſt rationally inferred 
from his being proved to be the Author or Maker of the 
World, and all Things therein, For not only Man, as 
being endowed with Underſtanding and Wiſdom, but 
- even Birds, Beaſts, Inſects, and all Creatures having _ 
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ind Senſe, we conſtantly obſerve to have a natural ſpe- 
ial Care, Regard, and Tenderneſs of their Offspring; 
end as it is a Part of natural Goodneſs, can we, on any 


ow”; ccount, ſuppoſe the ſame Care and providential Regard 
* o the Works of his Hands, wanting in that Almight 


Being whom we allow to be poſſeſſed of infinite Good- 


5 of ies, Mercy, and Benevolence? But this Argument is 
hich directly proved from the ſeveral Obſervations on the 
: the NRWorks of Nature, as the Motions of the heavenly Bodies, 
wy ontrary to the apparently proper Laws of Nature, &c. 


So anſwer a general End. Wherefore we muſt conclude, 


h hat the ſame God who created all Things, and upholds 
my and preſerves them by his continual Aſſiſtance and Power, 
* Joes alſo, by his all-wiſe Providence, conſtantly govern 


and direct the Iſſues and Events of Things, that he 
W:kes Care of this lower World, and of all, even the 
malleſt Objects therein; diſpoſes Events in a regular 
rder and Succeſſion in every Age from the Beginning 
pf the World to its final Period; but 1; with a 
ore particular Regard, the Actions of Men, whether 
hey be good, or whether they be evil. 

A future State of Rewards and Puniſhments may be 
educed alſo by the Strength and Light of Reaſon. For, 
1.) The Nature of Man is ſuch, that he acts freely, of 


the Nhoice, and unconſtrained ; and hath a Law imprinted 
| his Wn his Mind, which conſtantly directs him to do that, in 
his very Caſe, which is fit anch requiſite, and conſiſtent 
that With Juſtice and Truth. If he acts agreeable to this 
that Law of right Reaſon, it is reputed Virtue; if contrary to 
that WS: it is called Vice: But Virtue merits Reward,.and Vice 
<M; WP uniſhment, from their Nature: Yet theſe Rewards and 
ent, {WP uniſhments, it is plain, are not equally diſtributed in 
8e; his Life; and ſince they are from God, to whom alone 
out Alan can be truly accountable for his moral Actions, and 
be, e is a Being infinitely juſt, it follows that there muſt 
and pe another and future State, in which Virtue and Vice 
uch vill receive a perfect and equitable Diſtribution of Re- 
d. vards and Puniſhments, proportionable to their ſeveral 
red Degrees of Merit and Demerit. (2-) From the natural 
the Wnclination and Deſire of Immorta ity, and an unavoid- 
** able Proſpect of what is to happen hereafter, implanted 
| 10 n all Men, we may conclude a future State. (3. The 


ignity 
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Dignity and 3 of Man's Nature when untainte 
by Sin plainly ſhew him deſigned and intended for 
better and more worthy State of Life, than the beſt þ 
can enjoy in this World, (4.) That ſevere and ju 
Monitor Conſcience, by which all Men are ſecret 
judged of their Actions in their own Minds, is by 4 
allowed to be no light Proof of a future State of A. 
count. (5.) It hath been the acknowledged Conſent an 
Opinion of almoſt all the Heathen World, and ſud 
have obtained as univerſally, both as to Time and Pla 
nearly as the Notion of a God itſelf; and therefore mul 
be the Reſult of Reaſon, and deemed a Certainty. 

Having eftabliſhed in the Mind a firm and ration! 
Belief of a Deity, his Providence and Government ( 
the World, and a future State of Life, there muſt nec 
farily enſue the Practice of Piety, or an effectual Sen 
of the Obligations we are under to love, fear, ſery 

raiſe, pray to, and adore the ſacred Name, and glorioy 
Majelty of God. From a firm and determined Reliand 
on him, we are induced to truſt in and depend upq 
him; to exerciſe Patience and Hope in Times of Aﬀc 
tion and Adverſity, and to keep ourſelves humble i 

Times even of the greateſt Proſperity and Felicity; t 
have always. a due and folemn . to the moral Rec. 
titude of all our Actions; and to be always in a propel 
Degree of Reſignation both of ourſelves and Fortune 
to the ſovereign Diſpoſal and Pleaſure of God, wh 

though he be the Moſt High, and has Dominion ove 
all, yet he is righteous in all his Ways, and his tende 

Mercies are over all his Works. 
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. fey : 
ori yr. HAT is Theology? fb ; 
eliano Philo. Theology ſignifies Divinity, and is 
| upa chat Science, whoſe Doctrine treats of, and inſtructs us 
Affe in the Knowledge of God and the Practice of true Reli- 
1ble gion. Theelogy is divided into five Parts, viz. Natural, 
ty; Supernatural, Moral, Poſitive, and Schola/t:c. 
1 Rec. Tir. What do you mean by natural Theology ? 


Phil. Natural Theology is that which treats of the Ex- 
iſtence of God, and the Works of Creation, as far as is 
diſcovered by the Light of Nature. C 

Tyr. What is ſupernatural T heol:gy © 

hil. Supernatural Theology is the Will of God com- 
municated or revealed to Mankind by Revelation, by 
which we not only know more of God than by natural 
Reaſon only, but are more particularly bound by Obli- 
gation to perform our Duty to him as a Lawgiver; he 
having revealed ſuch Things to us that never could have 
been diſcovered by all the natural Reaſon of Man, nor 
even by the Conception of Angels. But I will not 
prevent you, Tyro, at preſent, as I ſhall give you a fuller 
Account of this by and by ; therefore pray go on in 
your Enquiry. | ; 

Tyr. What is moral Theology? | 

Phil. Moral Theology is that which inſtructs us in that 
Part of the divine Law, which tends to the Well-being of 

C Soclety 


propel 
rtunes 
„ Wh 
1 ove! 


tender 


26 THE YOUNG MAN 


Society in — Hs the more particular Behaviour, 


Carriage, Duty or Deportment to each other in particu. 
lar, in the different Callings, Variations and Circum. 
ſtances of Life, either as Superior, Equal, or Inferior, 
'This, therefore, runs parallel with the Laws of re. 
vealed Religion, and comes under that Head. ; 
* What is 2 Theology? | 

bil. Poſitive Theology is the Opinion of the Father 
of the Church concerning the Holy 2 Oe, in 
other Words, it is that which obliges us to think of, and 


believe the Interpretation of the Sacred Writings, ac. 


cording to the Opinions, and agreeable to the Senti. 
ments of the ancient Fathers of the Church, be it right 
or wrong. 

Tyr. What is Scholaſtic Theology? 

Phil. Scholaſtic Theology is that which derives its Ar. 
guments from certain Rules of Reaſoning, and teaches 
us Religion, from ſome eſtabliſhed Opinions, Articles c 
Matters of Faith. | 

Tyr. I perceive then, that all of theſe may be com- 
„ under natural and ſupernatural Religion. 
Phil. They may ſo. A”; | 
Tyr. But ſ ſhall be obliged to you, kind Ph:i/omathez, 


to give me a fuller Account of natural and 3 


Religion, with Reſpect to the different Ends they 


tend to. 
Phil. J will. | by 
. | er. I. 
A farther Account of the Religion of Nature. 
HBr. Is Man capable of knowing God by the Light 


of Nature or Reaſon only? 


Phil. Moſt certainly he is, as far as relates to the 
Works of Creation and Providence, For God having 
created Man with a Power or Faculty of reaſoning, re- 
flecting and conſidering ; Man muſt of Neceſſity, as it 
were, acknowledge, that there is certainly ſome firſt 
Cauſe; and if he uſes his Reaſon, and further contem- 
plates the Works of Nature, he cannot help at laſt to 
own and confeſs the Exiſtence of a God. 

Tyr. But there are ſome Perſons that either think not 
at all, or elſe ſpeak againſt their own Conſcience * 

[ | | 
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he very Dictates of Nature, elſe whence comes the 
theift, who ſays there is no God? 
Phil. Though there are Men fo called, who have 
joldly denied the Exiſtence of God, yet there never was, 
or is there now ſo many of this Stamp as is commonly 
eported : And in my Opinion, I cannot conceive there 
an be an Atheiſt, any more than I can he. perſuaded 


rt1Cu. 
cum. 
erior, 
of re. 


31 7 at the Prieſts, Fryars, &c. of the Church of Rome do 
, an emſelves really believe the. inconſiſtent Doctrine of 
„ , ron/ub/tantiation, For though it is 8 natural to ſup- 
dent. boſe, that every Man believes that which he daily preaches 
right nd propagates, yet we often find to the contrary; for 


uch Conduct often ariſes from a deceitful, wicked, and 
Ieviliſh Cuſtom and Infatuation, to ſerve ſome worldly 
nds, or ſiniſter Views and Deſigns. 
Tyr. I believe what you ſay is true: But pray, is the 
2 of Nature ſufficient to convince us of the Exiſtence 
f a ſupreme Being? 
Phil. Yes, in many Neſpects, would Man but follow 
s Dictates, and conſider it juſtly : For, (1.) Nature 
ſelf. (2.) The Order of the heavenly Bodies. (3.) 
The Power, Nature, and Faculties of various Animals. 
4.) Their. Aptitude to Man. (5.) The vegetable 
reation, (6,) Matter itſelf, g. all powerfully pro- 
laim the Exiſtence of an almighty, all-wiſe, and all- 
powerful God. Ws -38 
Tyr. Very true indeed; and prays does not Nature 
Iſo inſtruct us to honour, reverence, worſhip, and fear 
is our Creator, and do Juſtice one to another ? 
Phil. Nature, no Doubt, inſtructs us that there is 
dot only a divine Being who created us, but that we 
hould alſo worſhip and adore him; but how, and in 
hat Manner ſuch Worſhip and Adoration are to be 
performed, and how Men are to act in reſpe& to God 
and each other, in what is now called moral Acts, Na- 
firſt ure has not fo particularly inſtructed us, and Reaſon 
tem- lone, before revealed Religion, always fell ſhort of itz 
& to Were being no Law previous to the. aw-Giver; and it 
s abſurd to ſuppoſe one Man's Rules or Laws ſhould be 
© not Minding to another, abſtracted from the Laws of their 
eator, which are founded 4 Juſtice and Mercy, , 
2 e 
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It is therefore evident, that natural Laws, built only 
upon natural Reaſon, are quite different from the poſi. 
tive Laws of the Creator himſelf; God having revealed 
his Will to Man, and given him Laws to walk by, ty 
the End he might glorify bis Maker, by a reverentia 
Regard to his Rules, and enjoy his Favour and Affectiot 
for ever.— This, Nature itſelf has not Power to do. 


er. . 


Shewing that the ſuppoſed Laws of Nature and Reaſn 
cannot be binding, without ſome poſitive Law from 4 
ſuperior primary Being. 


Tyr. You have already ſhewn me, that by the Ligh 
of Nature alone Man may be convinced there is a divi 
Being; and that if he exerciſes his Reaſon, he will na 
turally be led to think, believe, and confeſs, that th 
Being is the greateſt Object of his Adoration. 

Phil. Very well, I have ſo- What then? 

Tyr. Why you puzzled me when you ſaid the Law 
of Nature are not binding to us, reſpecting. moral God 
and Evil. | | E 

Phil. Don't miſtake me, dear Tyro ; when I ſpeak d 
the Nature, or the Dictates of Nature only, I would | 
underſtood as follows: That natural Reaſon itſelf is f 
far from having a poſitive Power to regulate our Actio 
that without there had been ſome Laws or Rules lau 974 
down by a Law-Giver, Men would have been continu 
ally ſtriving for a Maſtery over each other, and involve 
in perpetual "Confuſion ; becauſe Nature, of itſelf, tei 
me, I have an equal Right to command or preſcrib 
Laws for you, as you have for me; and when you ſpeak 
of the Power of Nature only, there can be no Supe 


all Men being upon a Level before ſome Law was given; 
and as for the Origin of moral Good and Evil, Dignity. © * 
of human Nature, &c. they are not to be defined by thi hk 


Hypotheſis, and the perpetual contradictory Opinions MPU, 
Men, both ancient and modern, as you will ſee here 
after. = Bt '#- x 7 
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Tyr. You are very ſmart upon me, Philomathes :—But 
ray give me Leave to aſk, Does not the Light of Na- 
ire teach us the Origin of moral Good and Evil, and 
vealell hat Man being the Head of the Creation, he ſhould act 
(ccording to the Dignity of his Nature: 

Phil. You atk this Queſtion with ſuch Earneſtneſs, I 
annot help ſmiling ; becauſe I perceive plainly that you 
ave blended Part of ſupernatural with natural Religion; 
ut, as I told you before, we are now ſpeaking of all 
uch Nations or Individuals, who never had, or have yet 
eceived, any Laws or ſuperior Rules (er Commands to 
Hegulate them. ; | 
6 Tyr. I ſhall be obliged to you to inſtruct me further 
n this Subject; but I always thought, that Man's chief 


LiewW1appinels conſiſted in following the pure Dictates of 
dun Nature, and his own natural Reaſon—If I am wrong, 
ill ray convince me wherein? ; 

t bil. I will not engage to do this; but I will endea- 


our to prove that Dictates of Nature, abſtracted 
as I ſaid before) from poſitive Laws, never were capa- 
ble of inſtructing us, much leſs of binding us to this or 


ave known wherein our real Happineſs conſiſts, had it 


ot been for ſuperior Evidence. 
11d d _ Can you prove what you aſlert ? 
F is Phil. Very eaſily: For the Schoolmen themſelves 
20 ever knew what they meant concerning the Origin of 
s a moral Good and Evil, nor could they define it : Neither 
itinu did they ever agree rightly concerning the Summum Bo- 
oven um (or chief Good) itſelf, though in the Schools of 


Greece (as Varro and others affirm) there were above 


tel 
ler hundred Perſons daily diſputing upon, and as often 
(peat lagreeing in their Judgments concerning this and many 
Supe other Subjects. 


Tyr. What did they uſe to ſay concerning Man ? 
Phil. They argued that Man is a noble Creature, that 
he has a penetrating Judgment, a capacious Underſtand- 
ing, and a tenacious Memory, Sc. and therefore he 
ſhould act according to the Dignity of his Nature, and 
purge his Soul from all Impurities ; and thereby become 
a terreftrial God, &c. But what of all this Doctrine 
ſuppoſe I was minded to act contrary to what they call 
the Dignity of my Nature, what then ? 

C 3 T3r. 


at particular Duty; nor can it be ſuppoled, we ſhould * 
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2 Why, then, certainly you would do wrong, an 
muſt render Account of your Conduct, and be anſwer. 
able for it. 

Phil. I thought you would ſay ſo But this Propoſition 
is abſurd, and is in itſelf a ſeli-evident Contradiction= 
becauſe Nature and Reaſon have no determined bindin 
Laws: If fo, then, Whoſe governing Authority — 
contemned ? or whoſe, or what Law have I broken?! 
cannot be guilty of a Fault in diſobeyIng a Command or 

breaking a Law, before I knew there was a Law-Giver; 
nor can I, by the ſame Reaſon, be guilty of any mori 
Murpitude, without breaking ſome Law or Command f 
which I was previouſly enjoined, and had engaged by 
Oath, on making one of a Society, to keep and maintain, 

Tyr. I muſt own, Sir, your Argument has great Rea- 
ſon in it, and TI begin to fee more plainly the Truth d 
what you firſt aſſerted. I ſhould be glad, however, if 
you could inſtruct me further on this Subject, that I may 
be yet more capable to ſupport the Argument myſelf, 
and inſtruct others, 

Phil. There remains very little more to be ſaid on this 
Head, except it be to point out to you the Diſterence 
detween negative and natural Laws, and poſitive obli- 
gatory Laws, "Therefore, from what has already been 
ſaid, the following Axiome, or ſelf-evident Truths, and 

Obſervations, may eaſily be deduced. 


AIO. 


No Law laid down or preſcribed by any one Man for 
another to act by, can — be binding, one having 
the ſame Right by the Laws of Nature as the other to 


-preſcribe Laws alſo to him. 
' AXIOM II. k 


Natural, inherent, or _intrinſic Good and Evil, Dig- 
nity of Nature, e. abſtracted from the Laws of real Wil ;; * 


14 Obligation from ſome ſuperior Law-Giver, are at beſt Wl him 
x but Words without Meaning, and only Chimeras of but 
| magination, built upon nothing elſe but the Foundation cou 
of idle Fancy and falſe and imperfect Opinions. of, 
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AXIOM III. 


Since the Law of Man, abſtracted from ſome divine 
Law, cannot be obligatory; it will naturally follow, 
hat God, as Creator, has an indiſputable Right of Pro- 
prietorſhip ; and therefore, he not only created Man fit 
o be ruled and to rule, but has himſelf given Laws, and 
ſignified to us that Man muſt of Neceflity be ſo ruled in 
Subordination to his Will, Hence follows, | 


AXIOM IV. 


The Foundation of moral Good and Evil arifes only 
from the preceptive and prohibiting Will of God, made 
nown to Man; God having given him Laws to walk 
by, which tend both to his own Glory and Man's tem- 
oral and eternal Happineſs ; and therefore no one Man 
— a Right to attempt to compel another to aſſent to his 
particular Notions, ſuch being not only contrary to the 
Laws of his Creator, but alſo a Violation of the Laws 
of nu Reaſon, and an Inſult offered to the Under- 
anding. 
Tyr. I ſincerely return you Thanks, dear Philomathes, 
— 8 now fully ſatisfied of the Truth of what you have 
rted. i 


"SECT. IV. 


A further Account of ſupernatural Theology, by which the 
Will of God was more particuiarly revealed to Man, and 
Man more particularly bound to believe and obey him. 


Tyr. What do you fully mean by revealed Religion? 


Phil. Revealed Religion is the Manifeſtation of the 
Will of God, made — to Man by Revelation, 
concerning his Son Jeſus Chriſt, coming in the Fleth 

taking our Nature upon him, dying for our Sins, an 

riſing again for our Juſtification. 

* How was this revealed to Mankind ? . 

| Phil, Sometimes by Viſion or Inſpiration, and ſome- 
times by ſpeaking to Man, as 'it were, perſonally with 
him, communicating not only Things which are preſent, 
but thoſe which are paſt and to come, and that never 
could have entered into the Mind of Man to conceive 


of, much leſs to predict the very Time of ſuch Events 
C4 and 


1 
1 


and Viciſſitudes, which ſhould happen or come to paſs to 


tion with due 


ſhould be upon their Guard, and ſhould take Care to 
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his own Church, and to the different States and Nations, 
and this with an infallible Certainty ; as witneſs, Jacob, 
AToſes, Iſaiah, and all the Prophets, whoſe Predictions 
_ certainly come to pals, as are plainly ſet forth, not 
only by the Apoſtles, who were endowed with a peculiar 
Inſpiration, but the Accompliſhment of the Truth of 
ſuch Prophecies were well known to the Jews themſelves, 
and have been acknowledged by "Joſephus and many 
__ Hiſtorians of Credit and Veneration living at that 
ime. | 

Tyr. Theſe Things are ſo evident, that certainly no! 
body can doubt of the Truth of them. 

Phil. One would think ſo, indeed, but yet, you are 
very much miſtaken; for we have Numbers of deiſtical 
Perions among us, who lead their Lives and Converſa- 

Regard to all the Rules of Morality ; and 
7 are Captains over the Armies of ſuch as deny Reve- 
ation and all revealed Religion; and not only laugh at 
all the facred Writings of the Apoſtles and Prophets, 
but take a Delight to ridicule thoſe who believe them, 
and with a ſeeming Surprize will tell you, That they 
thought you were a Man of deeper Senſe, than to be led 
aſide with ſuch bugbear prieſt-craft Stories,  contra- 
dictory to Reaſon itſelf, Ic. | 

HBr. Why, you-ſurprize me, Philomathes : Certainly 
there cannot be ſuch a Set of Wretches living with the 
Profeſſors of Chriſtianity ! | 

Phil. Moſt certainly there are ſuch Men; and there- 
fore all true Chriſtians, of every Sect and Denomination, 


furniſh themſelves with ſufficient Knowledge to withſtand 1 
ſuch dangerous and inſinuating Enemies. 3 is 2 
Tyr. Very true, Sir; but it is ſurprizing to me, that Nane 
Perions who pretend to Morality ſhould rail againſt the his 
Scriptures; ſince no Writings ever penned, treat ſo (s 
much and fo clearly of all the relative Duties of King 


and Subject, Parents and Children, Maſters and Ser- Wren 


vants, as they do; whereby alone Society is maintained, ¶ dre 
and human Hagen preſerved; beſides enforcing the 
Obligation we are under (as you obſerved before) to a 
divine Law, in diſcharging ſuch Duties, and the Expec- 
tations 
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Paſs ty : f future Rewards and Puniſhments reſulting from 
—_ be true Performance or Neglect of them. ; 
Jacob, MF. phil. I am quite pleaſed, Tyre, that you have given 
ctions ch a full and ſatisfactory Anſwer; and I heartily 
1, not iſh you may increaſe in the Knowledge of theſe Things, 
Culiar and continue conſtantly in the Practice of them. : 

th of Tyr. I am obliged to you, and I hope I ſhall never live 
elves, i, 25 that Day to be a Companion with theſe Scoffers. 
* However, if it be agreeable to you, we will at preſent 
t that 


8 em by as unworthy our further Notice or In- 
—— and {Bas I will beg Leave to aſk you more 
articularly concerning the Chriſtian Religion, as it now 
tands er the different Opinions of the various. Sects 
and Profeſſors of Chriſtianity now among us. . 

Phil. I will give you an Account of every Thing as 


xr as J can. | 
Fer 


Chewing that the Holy Scriptures teach us more of the 
Knowledge of God, and our Duty to each other, than 
any other Syſtem. | RE, 


Tyr. What do you fully underſtand by the Word 
Scriptures ? | 
Phil. The ſacred Oracles of God declared to Man, 
and conveyed to us by the Writings of certain inſpired 
Men, called Prophets and Apoſtles. 
How are the Scriptures divided? 
bil. Into two Parts, one called the Old, and the 
other the New J eftlament. | 
e to Tyr. What does the Old Teſſament chiefly ſet forth ? 
ſtand Pbil. The Old Teſtament teaches us (1.) That there 
is a God. (2.) That he created the Heavens and Earth, 
that and all Things therein. (3.) That he made Man after 
t the his own Image, in Righteouſneſs and true Holineſs. 
t. ſo (A.) That Man by his Bie in the Garden of 
Ling en fell from this original Righteouſneſs, and thereby 
Ser- rendered himſelf obnoxious to the divine Wrath, and 
ned, {drew upon himſelf and his Poſterity, Trouble, Sorrow, 
the Sickneſs, Diſeaſes, Pain, and Death. (5.) That God 
to a deſtroyed the Inhabitants of the firſt Age of the World 
pec- Why a Deluge of Water, _— Perſons only excepted. - 
5 (6.) 


7 
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6.) It tells us alſo, how God revealed himſelf to Abra- 
am in the promiſed Seed, out of whoſe Loins ſhould 
come forth a Redeemer to loſt Man. (7.) It informs 
us that Jacob propheſied of the certain coming of this 
Redeemer or Meſſiah. (8.) It ſhews alſo the Laws, Sta- 
tutes, and Ordinances given by God to his Servant 
Moſes, for the better regulating the Life and moral 
Conduct of the Jews, and by which were ſignified to 
them, under various Types and Shadows, the Truth of 
this Promiſe made before to Abraham, their Father, con- 
cerning Chriſt. (g.) Here we ſee the binding and ne- 
ceſſary Obligation of Man to God, ſummed up in the 
Ten Commandments given to the Children of Iſrael. 
The Prelude to them poſitively declares the Exiſtence 
of a God, from God's own Mouth——< I am'the-Lord- 
thy God.” Then Maſes proceeds to lay before them vat. 
the Will and Law of God, ſet forth in two Tables of Nis r 
Stone (comprehending Ten Commandments) for their Rike 
further Knowledge of their Creator, and the better regu- over) 
lating their Conduct in every moral Duty of Honour Per 
and Honeſty towards each other. | _ poſi 
1. The fr/? poſitively declares there is but one God. ſhat 
2. The ſecond is a further Declaration of his Will es 

concerning himſelf, and ſtrictly enjoins us not only to Hall! 
believe and adore God alone, but that we ſhould have 
ſuch reverential Regard for his very Name, and ſuch 
Thoughts of his Immenſity and Goodneſs, as not to 
dare to paint, carve, or form any Image, Similitude, or 
Likeneſs whatſoever to repreſent God, much leſs to fall 
down and worſhip ſuch Image: For he has declared 
himſelf jealous of his Attributes, and that he will not 
give his Honour to another. 1 
3. The third informs us, that the very Name of God is 
ſo lacred, that we are never to mention it but with the 
higheſt Reverence, much leſs to take it in vain, in ſwear- 
ing by it, and uſing it upon every light and frivolous 
Occaſion; and that ſuch as tranſgreſs this Law will not 
be heid guiltleſs. = ov ee 
4. The fourth enjoins us to a particular Obſervation 
of the Sabbath, — Sunday) and plainly tells us, that it 
is God's expreſs Will that this Day ſhould be kept holy; 


and that we are not only to abſtain from all worldly 
| Buſineſs, 
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zuſineſs, but be well employed in Prayer and Meditation 


All the Day long. Too true it is, that the Sabbath is 


become a Day of Pleaſure, and one faſhionable Sabbath- 
Breaker has Power to entice and perſuade another, not 
only to neglect all Manner of religious Duty, both pub- 
ic and private, but even to commit all Manner of Sin 
at Home and Abroad: But if God was ſo fevere, 

auſe a Man to be put to Death, only for gathering a 
few Sticks on his holy Day under the Law; what will 
be the Puniſhment of thoſe, or what can they expect, 
ho perpetually and wilfully profane it under the 


- 30ſpel, I muſt leave to their own Reflection and Conſi- 


deration. 


5. The ffi Commandment is alſo the poſitive and 
declarative Will of God to all Children, againſt the un- 
natural Sin of Diſobedience: For herein God enjoins 
is not only to obey our Parents in all lawful Things, but 
likewiſe to honour and reverence them. And indeed the 
very Ties of Nature, and the natural Obligations to the 
Performance of this Duty, are ſuch, that (without any 


poſitive Command) one would hardly expect to find fo 


ſhameful a Neglect of it as we daily witneſs ; but more 
eſpecially as God himſelf has fo cloſely enforced it, and 
all Nations agree concerning the indiſpenſible Duty and 
Obligation that every Child lies under to perform it, 
without Diſtinction of Age or Sex.“ | 

6. The ſixth declares God's poſitive Command to 
abſtain from that abominable and deteſtable Sin of Mur- 
der; and under this may be eaſily perceived, that all 
indirect Means taken to deſtroy our own or the Health 
of others, either by Drinking, Debauchery, Vexations, 
&c. come in ſome Meaſure within the Limits of this 


Command, and are a Breach thereof. 

I would not have it thought that I mean here to diate, or find 
Fault with the Miniſters and Brethren of the various Sets among us. 
—But this I may venture to ſay, that the Subject of all relative Duties 
has not, nor is yet enforced from the Pulpit ſo often as it ſhould be. 
For I perſuade myſelf, that were they preached upon oftener, and 
in a proper, impartial and perſuaſive Manner, they would tend much 


more to the Peace and Harmony of Families, and the Honour and 


Glory of God, than dwelling upon controverſial Points and eternal 
——— See Dr. Biſhop Patrick, and alſo Fleetwood 's relative 
uttes. | 


C's 2. The, 


BOOK OF KNOWLEDGE. 35 


= 
| 


36 THE YOUNG MAN s 


7. The ſeventh, Commandment tends to promote 
Chaſtity; Adultery, and all Uncleanneſs, being poſi- 
tively forbid by God, ſuch Acts being contrary to his 
Nature, and therefore the more cha/te and ſober we are, 
= nearer we approach to cur Creator, and deſerve his 

ove. 

8. The eighth forbids very ſtrictly the Sin of Theft; 
that we are not to rob our Neighbour of his Property, 
by ſtealing from his Perſon, Houſe, or Premiſes, any 
Part of his Goods or Effects. It alſo teaches us to ab- 
ſtain from all Manner of Pilfering, all Frauds, Mono- 
T7, > and Over-reachings. | 
9. Ihe ninth Commandment is not only a poſitive and 
ſtrict Charge againſt the Sins of wilful Lying, falſe Wit. 
neſs, and corrupt Perjury, but even againſt the Sins of 
Uncharitableneſs and Detraction. For we are herein 
required to abſtain: from all fly Inſinuations, and ſpeak- 
ing privately againſt our Brethren, back-biting them, 
and thereby robbing them of their Character, good 
Name, and Reputation ;-and. we are alſo to take Care 
not to give Ear to _ little mean Tales or Stories, that 
may prejudice our Neighbour, much leſs to ſpread and 
propagate them at Random : Therefore, if Mankind in 
general would but conſider the golden Rule, of doing to 
athers as they deſire and tæpect to be done by, they would 
diſcourage Reports of this Nature; and by ſhewing a 
faithful and honeſt Spirit accordingly, they never would 
fail to fruſtrate the Deſign. of ſuch miſchievous De/qgners, 
and might prevent a great deal of Strife, which other- 
wiſe muſt naturally follow, when ſuch invidious deſign- 
ing Perſons are believed, ſmiled upon, careſſed and left 
wholly to the Liberty of an ungoverned Tongue, by our 
Silence and Connivance. ä 

In ſhort, nothing more plainly diſcovers both a re- 
vengeful Spirit and an uncharitable Diſpoſttion, than 
conſtant Talebefring, and the Delight in encouraging ſo 
unjuſt a Practice, by hearing Stories with Avidity. See 
Eccleſ. Chap. xxviii. Ver. 8, 9, 10, 11, Cc. Chap. xxi. 
Ver. 25, 26, and 28, | | 
1410. The tenth and laſt Commandment not only for- 
bids the Sin of Covetouſneſs, (which is more particularly 
conſtrued by ſome for graſping after Riches) but teaches 
| | bs 
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us to bridle and reſtrain the inordinate Paſſion of our 
Deſires in luſting, longing, and wiſhing for thoſe Goods 


which belong to others, and to take particular Care not 


to envy thoſe whom Providence has thought fit to place 
in a more exalted Station of Life, but to be content and 
eaſy in our Condition, faithfully diſcharging our Duty in 
that State of Life unto which it has or ſhall pleaſe God 
to call us. . 
Thus ſpeaketh the moral Law given by God to the 
Jews, and is noty binding to us as well as them, as is 
confirmed not only by the Apoſtles, but by Chriſt him- 
ſelf, who ſays,—T hou ſhalt love the Lord thy God with all 
thy Heart, with all s 4 Mind, with all thy Soul, and wit 
all thy Strength— And thy Neighbour as thyſelf. —— To 
which he further adds, ſfaying— On theſe two Command- 
ments depend all the Law and the Prophets. 
Tyr. What more does the Old Te/tament contain? 
hil. Not only the moral Law, containing what we 
are commanded to do; but alſo the Example of many 
ood and wiſe Men, whoſe Practice and Patience are 
eſſons for us to copy, and their Writings worthy our 
conſtant Peruſal an Attention, as witneſs the Book of 
Job, the P/alms of David, the Proverbs of Solomon, and 
is Book of Eccleſiaſtes, all which far ſurpaſs ali the 
Writings and Sayings of the ancient Philoſophers. 
Br. 1 am of your Opinion, indeed, Sir. 4 
Phil. I am glad of it, Tyr; but even theſe do not 
come up to the Spirit and Grandeur of many of the 
Prophecies, particularly thoſe of 1/azah the Prophet, in 
which Book are ſuch ſublime Sentences and exalted 
Expreſſions, that it would have been impoſſible for any 
Man, diveſted of ſupernatural Gifts, to have done the 
like, much leſs to foretell the coming of the Lord in the 
F leth, and the State of the Church, reſpecting both 
Jews and Gentiles, as the Prophets all have done, of 
which the New Te/tament is ſufficient Evidence. 


2. Of the New Teſtament. 


0 
— What do you mean by the New Teftament ? 
hil. That Part of the Holy Scriptures, which were 
written by inſpired Men, after the Aſcenſion of our 
Lord Jeſus Chriſt : giving a true and conciſe Atcount 4 
8 
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his Birth, Acts, Miracles, Sufferings, Death, Reſur. 

rection, and Aſcenſion, 1 to the Prophecies of 
the Old Teſſament, and to which they themſelves are 
undeniable Witneſſes, that the ſame Prophecies were 
true, and completely accompliſhed in him; and there. 
fore are more particularly and emphatically called the 
Apoſtles of Chriſt. 8 þ 

Hr. What does the New Teſlament principally teach 


us ! 

Phil. The chief arid principal Point of all, no doubt, 
is this. (1.) That we ſhould firmly believe that Jeſus 
Chriſt came in the Fleſh. (2.) That he led a holy and 
unſpotted Life, and went continually about doing Good, 
( 11 That he was crucified for our Sins, and offered 
unto God the Father a full, perfect and ſufficient Sacri- 
fice for us. (4.) That God the Father accepted this 
his Son as a Sacrifice and Atonement. (5.) That he 
roſe again the third Day from the Dead. (6.) That 
this Advent is a Token or Confirmation of our Reſur- 
rection alſo. (7.) That he aſcended into Heaven, and 
there maketh continual Interceſſion to God for us: and, 
(8.) That he will come again from Heaven to judge both 
the =_— and the Dead, and will render to every Man 
according to his Works done in the Body, whether they 
be Good or Evil, Hebrews, Chap. i. Ver. 3. Chap. ii. 
Ver. 9, and 17. Chap. vii. Ver. 25, St. fohn, Chap. v. 
Ver. 28, 29. 1 Cor. Chap. xxv. 1 Thefſ. Chap. i. 
Ver. 7, 8, 9, 10; and many other Places. — Thus far 
concerns the Matter of our Faith and Belief—— Next 
follows our Practice. | 

Tyr. What does the New Te/lament teach us concern- 
ing our Carriage, Deportment, and Oeconomy ? 

Phil. Every Thing conſiſtent with our Faith and Be- 
lief, not only forbidding us to abſtain from Vice of all 
, Kinds, but in every Part _—_ us to follow all Chriſ- 

tian Virtues, according to the Example of him, in whom 
we believe; and agreeable to the Practice of all his 
Apoſtles and true Diſciples. | 
Hr. I confeſs (with Shame!) that ſince I have been 

rown up, I have not read and attended to ſo much of the 
>criptures as I ſhould have done; and I own that one 
Reaſon has been, I have often heard them ſpoken of in a 


very 
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-rv indifferent Manner, viz. that they contradict ; one 
other) were only contrived to frighten Mankind ; 
ind that no Man in his Senſes can believe ſuch marvel- 
ous, miraculous, and ſupernatural Stories as they con- 


"Pi. I am pleaſed 'with this free and candid Confeſ- 
ion. But let me aſk you one Queſtion : You ſay, you 


each ſed to read the Bible but ſeldom ; pray tell me as frankly 
pon what Motive, or with what View or Defign did 
2ubt, ou read, when you was diſpoſed to look into it? 
Jeſus Tyr. I ſuppoſe upon the ſame Motive as all deiſtical 
and MWPerſons do, and that was to hunt after and pick out all 
ood, he ſeeming Contradictions, which I was extremely proud 
ered o find, as I knew it would be a Feather in my Cap at 
acri- Nur next Meeting. —— However, my Conduct is not fo 
this Now; for I am convinced and acknowledge with reveren- 
t he Niall Awe that it is the beſt and moſt valuable Book in 
That e World. : | 
ſur- Phil. And ſo would many thoyſands more acknowledge 
and beſides you, were they to read it often, with due Atten- 
and, ion, and devoid of Prejudice - And why ſhould they 
both ot; there is a perfect Harmony and Agreement between 
Man he Prophets of the Old, and the Apoſiles of the New 
they eflament, concerning the Syſtem of our Redemption 
. 11, Wind therefore it is a fooliſh Criticiſm, to carp at, and 
P-V. Nravil about the hiſtorical Part only, which is not at all 
), |, material to us, and quite foreign to the moſt important 
far PMDeſign of thoſe inſpired Writers, whoſe Buſineſs was 
lext hiefly to proclaim the glad "Tidings of Salvation. | 
Tyr. I am now very ſenſible of the Truth and Juſtice 
1r1- of your Remark, Ph:ilomathes. 
hil. But that which ſurprizes 'me moſt is, that any 
Be- Man pretending to ſolid Senſe and good Manners, ſhould 
all think he ſhines in Wit, becauſe he is polite enough to 
riſ- {Whridicule the Scriptures.—And. yet Numbers of theſe 
om Deiſts are great Pretenders to, and great Pleaders for 
his che Performance of all the Rules of moral Virtues. Re- 
fect how unjuſt and inconſiſtent ſuch Conduct is !—-Can 
een Neneca or any of the Heathen Philoſophers furniſh us 
the with ſuch moral, Virtues, or have any of them ever ex- 
dne preſſed themſelves ſo beautifully an emphatically con- 
na erning Prayer and Praiſes to God, and all the relative 


Duties 
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Duties of Mankind to one another in exery Station and 
Degree of Life, as the inſpired Writers ? —Let them 
read Mſes's conſtant Charge to the Children of - //rael, 
the P/alms of David, the incomparable Books of Pro- 
verbs and Eccleſiaſtes, in the Old Teſtament ; likewiſe 
Chriſt's Sermon on the Mount, the Epiſtles of St. Pau, 
St. John the Divine, and St. James in particular, in the 

/ New + -rompagh and then let them ſee whether all Man- 
ner of Vice is not forbidden, the preſent and future fatal 
Conſequences thereof evidently pointed out, and every 
ſocial and Chriſtian Virtue highly inculcated and inſiſted 
upon.—In. theſe Divine Books nothing is defeCtive.—In 8 
them is ſet forth evidently the Duty of Kings“, Subjects, 
Huſbands, Wives, Parents, Children, Maſters, Servants, 
and of all Mankind one towards another, in all their 

different Claſſes of Superiority and Subordination.— The 
Holy Scriptures alſo teach us the 2 Virtues, via. 
ability, Amity, Beneficence, Benevolence, Brotherly- Love, 
Charity, Chaſtity, Comity, Equity, Fidelity, Friendſhip, 
Fortitude Honeſt Honour, Hoſpitality, Humility, Hu- 
manity, Fuftice Liberality, Loving-kinaneſs, Longanimity, 
Manſuetude, Mer cy, Modeſiy, Prudence, Sincerity, Sobri- 
ety and Temperance, —— Can the Enemies of theſe ſacred 
Writings ay the contrary ? ——Go then, whoſoever 
thou mayeſt be, thou partial Dei, thou Pretender to the 
Love and Practice of Morality—go forthwith and learn 
Leſſons out of that Book, which thou haſt fo long de- 
ſpiſed, that thou mayeſt 4 which it 
pronounceth againſt all obſtinate and unrepenting Scof- 
fers of God's Word. | | | 

Tyr. What you have ſaid in the Praiſe of the Old and 
New Teſlament is juſtly founded; and I am ſenſible that 
the Reaſon why ſo many rail againſt them, is grounded 
in believing the Reports of others, and not inveſtigating 
the Foundation of them; but would they but be reſolved 
to read theſe Authors often, and with a Spirit deſiring 
to be improved, I might venture to ſay of them, as an 


I 


- * Though I have here mentioned Kings before Subjects, in Order, 
yet the relative Duties and Obedience begin with the Inferiors; 
that is, with the Subjects, Wives, Children, and Servants ; then fol- 
low the Duties of the Superiors in return, which are equally obli- 


gatory. 39 : 
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minent Author ſays in Praiſe . of Milton's Paradiſe 
%; © The oftener we read it, the more Beauties we 


ſrael diſcover.“ 5 

Pro. Phil. You are very right. PL: 

wise Tyr. Thus far, then, dear Philomathes, you and I 
Da HEE and now I ſhall be happy if you will give me 
1 the Wome Account of the Riſe and Progreſs of Chriſtianity, 
lan. Ind the different Tenets and Principles of the various 
fatal MPects in Britain. | 
very Phil. You require too much to be here performed; 
iſtel NPiowever, I will do all I can. 


SECT. VI. Et 
ants, / Judaiſm, Paganiſm, Chriſtianity, and. Mahometaniſm. 


| Tyr. What do you underſtand by Judaiſm ? 
Ie Phil 1. The Cuſtom, Religion, _ and Pro- 


* eſſion of the Jews, according to the Ceremonies of the 
/hiy, Law __— were firſt called Hebrews, from He- 
H. , the Father of Abrabam; and Iſraelites, from Jacob, 
* hom God called or named 1/rael; and afterwards they 
371 ere called Jews, from Juda, Jacob's fourthSon. So 


alſo the Land of,1/rael, the Land of Fudah, or Judea, 
are the ſame Thing. | 

2. The Hiſtory of the Jews, their Riſe and Bondage, 
heir great Deliverance from it, the Law of God given 
o them, their Ceremonies and Manner of Worſhip, 
ou will find at large in the Pentateuch, or the hive Books 
t Moſes, called Geneſi,, Exodus, Leviticus, Number 
and Deuteronomy. Here may be ſeen, their perpetu 
Jeliverance from ſtrange-and powerful Nations, and at 
the ſame Time their perpetual Ingratitude, Unthank- - 
fulneſs, and Murmurings, not only againſt Moſes, but 
even againſt God himſelf; till the Lord was ſo provoked 
with them, as to deſtroy at one Time above 14,000 
(Numb, Chap. xvi), and at another Time. of a Plague 


— 


* 
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* 24,000 (Chap. xxv), with many other Inſtances of his 
udgments; and notwithſtanding this, they kept conti- 
rder, Inually murmuring againſt the Lord and his Servant A4 
ors ; e, 2 him to ſpeak raſhly and unadviſedly with 

| fol- his Lips; fo that at length, God told him, neither he nor 


they ſhould ever poſſeis the promiſed Land of * 
an 


| 
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and accordingly Moſes died on Mount Horeb, and they 
rebellious Bodies died in the Wilderneſs. 

3. It alſo evidently appears, that Moſes foreſaw that 
this continual and ſtubborn Behaviour would certainly 
end in their final Deſtruction, without a Reformation 
of their Manners and Conduct; and therefore, it is 
worthy our Obſervation to ſee the Love he hare to them, 
notwithſtanding their Ingratitude. For before his Death 
he expreſſed himſelf to them in ſuch a pathetic Manner, 
and gave them ſuch fine Leſſons in every Part of their 
Duty, to be performed both to God and each other, 


that perhaps cannot be paralleled for Love, Beauty, and 


Eloquence. See Deut. Chapters iv. v. vi. vii. viii. ix. 
and xxxii. 5 | 

4. After the Death of Moſes, Foſbua became thei 
Head and Leader, and he conducted them over the Ri- 
ver Jordan, fighting all their Battles, in which he was 
victorious over all the Nations that oppoſed him, till he 
brought them into the Land of Canaan, according to 
| God's Promiſe. 

5. After the Death of Joſhua they had no particula 
Leader or Guide, but every Man did that which ſeemed 
right in his own Eyes, running after the Gods of the 
Heathens, making to themſelves Teraphims or Houſhold 
Images, forſaking the Covenant of the Lord their God, 
going to every Mount and Valley, and under every 
green Tree, to worſhip the falſe Gods of the Egyptians, 
the Ammonites, the Moabites, the Philiflines, the Zidoni- 
ans, &c. and not this alone, but they arrived at ſuch a Pitch 
of abominable Wickedneſs, as even to make their Chil. 
- dren paſs through the Fire; and even offered their Sons 
and Daughters to Devils. Judges, Chap. xvi. and xvll. 
Numb. xxi. and xxii. 2 Kings xvii. Ezek. viii. 1 King! 
xi. read alſo the Books of the Prophets Iſaiah, Jeremiab, 
Ezrhiel, &c. 


6. The-Government or State of the Fews has under- 
gone various Changes, viz. (1.) It was. patriarchah 
when the Fathers of every Family were Kings and 
Prieſts in their own Houſes ; and after their Deceaſe 
the Firſt-born had the ſame Power, to take in, caſt 
out, give, or diſinherit, bleſs, curſe, and puniſh with 
Death, &c. (2.) After this it was dicfatorial, my 
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I their the Power and Command of Moſes and Jaſbus. (3.) It 


afterwards became ariflecratical in the. Time of 


7 that Judges, and alſo the Intervals between the Death of one 
tainly WM ſudge and the chooling of another, for then they were 
uation MWruled and judged by the Sanhedrim, viz. by the Au- 

it is ſthority of the great Court of the ſeventy Elders. (4.) 
them, After this it was monarchical under Saul, their firſt King, 
Death and ſo continued in Judah till their Captivity, which 
inner was about 520 Years. (5.) In the Time of their Cap- 
their tivity they were under various Changes of Government, 
other, from Zerubbabel to John Hircanus. (6.) They again 
„ and became a monarchical and regal State, under twelve dif- 


ferent Kingss. 

7. The Jews acknowledge the written Law of Moſes, 
comprehending the Ten Commandments, &c. but the 
prefer the Oral Law much before it; for they ſay fthiy 


i. ix. 


theix 
e Ri- 


> was is the Explanation or true Annotation of the written 
ill he Law; and that it was given to Maſes in the Mount, at 
ig tothe fame Time the written Law was given; that he 


communicated it to Jaſbua; Jaſbua to the ſeventy Elders ; 
theſe gave it to the Prophets; from thence it came into 
the great Synagogue ; and there by the wiſeſt Ravbres it 
was digeſted into Order ; and, when finiſhed, was called 
ſhold the Talmud, or Holy Book, being, they fay, the very 
Goch Foundation of the written Law of Moſes, as that is very 
very ſcanty and deficient, and the Talmud explains all the 
doubtful Paſſages, and is ſo fine a Supplement, that no- 


doni- thing is to be compared with the moſt holy Talmud. 
Pitch 8. The Ceremonies and Worſhip of the 2 are ſo 
Chil. many and fo different, it would be impoſſible, with our 
Sons Plan, to relate them“ particularly; but concerning their 
xvii. Opinions, thus much may be ſaid, That they believe in 
one God only, the Creator of Heaven and Earth: That 
ziab, he is ſelf-exiſtent, immortal, abſolute, and irreſiſtible: 
That he alone is to be worſhipped, and that without a 
der- Mediator: That he knows and governs all our Actions: 
chal, That Moſes was the greateſt Prophet of all others: That 
and Wi the Law which was given to him is of divine Authority, 
eaſe I and delivered by divine Inſpiration : That all its Pre- 
caſt Wl <<pts are immutable, and that we are to do what this 
with I Law commands, and avoid what it forbids : That the 
ni Meſſiah will come at the End of Time, and the _ 
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ſhall be raiſed, and every Man be judged according to his 
Works. | | 
9. The Fews did always, and do ſtill obſerve and 
keep certain Feaſts or Feſtivals, ' viz. (I.) Their Sah- 
bath. (2.) The Paſſover, or Feaſt of unleavened Bread 
kept at Eafter, (3.) Their Pentecoſt, kept at hit. 
- funtide. (4.) The Feaſt of Tabernacles, kept for ſeven 
ays, during which Time they uſed to live in Booths 
Sc. (5.) The Feaſt of Trumpets. (6.) The Feaſt 
of Atonement, or Expiation. (7.) The Feaſt of Ney 
Moons, being the firſt Day of their Months. (8.) The 
ſabbaticab Year, or Year of Reſt, being every ſeventh 
Year, in which they neither tilled the Ground, ſowel 
or reaped ; this was in Commemoration of the Sabbath 
itſelf. ( 9-) The Feaſt of Dedication. (10.) The Pu. 
rin, or Feaſt of caſting Lots. (11.) The Year of Ju 
| bilee, called the Sabbath of ſabbatical Years, or every 
fftreth Year, at which Time or Feaſt all Places ot 
Eſtates returned to thoſe who ſold them, and all Slave 
were ſet at perfect Liberty, &c. | 
10. The . of Men among them were, (1.) The 
High-Prieſt, of which Aaron was the firſt, and his Firſt 
born after him in lineal Deſcent. This firſt High- 
Prieſt, Aaron, was undoubtedly a lively Image or T ype 
of our High-Prieſt, the Son o the living God. Her, 
Chap. iii. and v. (2-) The common Prieſthood, which 
belonged particularly to the Sons of Levi. (3.) Ihe 
Nethenims, (which were no Jews, but Gibeonites, J 
ix.) who were Hewers of Wood, and Drawers or Pro- 
curers of Water, and were Singers in the Service d 
the Temple. (4.) Elders or Miniſters of the Synagogue, 
ſome of which were called, G55 Sheliac Zibbor, or the 
Meſſenger or Angel of the Church. (6.) The Cheſa- 
nims, or Overſeers, who had the Charge of the Syin- 
gogue, and kept the Book of the Law, and 2 
and all the Utenſils. (7.) The Chazan, who ſtood by 
ta overlook and direct thoſe who read the Law and the 
Prophets. (8.) The Interpreter, whoſe Province was 
to render the Leſſons which were read to the People in 
Hebrew into the Chaldea Language, the common People 
having. quite forgot the Hebrew Tongue in the Time of 
their Captivity. (9.) The Text itſelf, or Portion read 
| of 
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r taken out of the Law of Moſes, the Fews call Torah, 
nd the Explanation or Paraphraſe upon it, they call the 
Wargum. - . | | 


Of the SECTS of the Jews, &c. 


1. The Phariſees, who were the. moſt noted Set 
among the Fews, and in reſpect of which the others 
were called Diſſenters : They profeſſed or received the 
written Canon of the Scripture, and held all Manner of 
Traditions, and Superſtitions of their own Invention : 
W They are particularly pointed out for their Pride in 
chooſing the chief Seats at all public Aſſemblies, were 
remarkable for their going about making long Prayers, 
to be ſeen of Men, and to be eſteemed in the Eye of 
the Public more religious than their Neighbours, always 
watching other People's Actions, and finding Fault with 
every I nfle, 

2. Scribes; theſe, were of two Sorts, the one taught, 
tranſcribed, and interpreted the Law and the Prophets 
in the Schools; the other belonged to or profeſſed the 
Civil Law, and were called Lawyers. 

3. The Sadducees were a Sect among the Ferws, that 
with the Phariſees believed the written Law, and the 
Doctrines of the Reſurrection, Angels, and Spirits; but 
at laſt fell away therefrom, and embraced and main- 
tained many falle and impious Principles, denying the 
Reſurrection of the Dead, and the Being of Angels and 
Spirits; they were the very Riſe of the Epicureans, and 
cur modern Deiſis are greatly indebted to them, for 
their early Precedent and Example, in denying ſuper- 
natural Power, and oppoſing every Thing that has not 
ocular Demonſtration, 2 | | 

4. The Samaritans were a Sect of mongrel Jeus or 
Heathens ; ſome however conformed to the Moſaic Law, 
but rejected all other Traditions, and faid that God 
ought to be worſhipped on Mount Gerizim, and not at 
Jeruſalem. - You read in St. John, Chap. iv. that the 
Jews hated them ſo much, that they had no Dealings or 
Connection with them. 

F There was another Sect, but not of much Note, 
called Karrites; theſe were ſuch Jews as abided wholly 


by 
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ſuch as Jupiter, Mars, Bacchus, Apollo, Venus, Diana, 


45 THE YOUNG MAN's 


by the written Law of Maſes, rejecting the Oral Lay, 7 — 
and many other Traditions and Superſtitions of the oh 
Fews. There are many of this Sort among the Few ah 


to this Day. | 

6. Herodians, or the Admirers and Followers of Herad 
the Great, whom they honoured with ridiculous So- 
lemnities and Orations, believing him to be the Meſ- 
ſiah, at other Times extolled him ſo as to call him 
God. See Matth. Chap. xiv. Luke, Chap. xiii. Ads, 
Chap. xii. | 

7. Publicans ; theſe were only Officers, who collected 
Tribute, or gathered in the Taxes impoſed by the Ro- 
man Emperors upon the Fews, who never could eaſily 
ſubmit to ſuch Taxations, therefore hated both the Im. 
poſer and the Collectors of ſuch Taxes, - 

8. Another Set of Officers were called Maforites; 
they examined all the Bible throughout very ſtrictly, 
and then put the Meaning of the Text, or difficult 
Words, into the Margin, (which they call the Kert) 
right againſt the difficult or wrong Word, which they 
called Celib. 

Thus much, Tyro, for a general Hint of the Jew: 
Religion, Rites, &c. but for the general and particular 
Hiſtory of their Wars, Tranſactions, and V iciflitudes 
of their State, from Time to Time, 1 refer you to Ja- 
ſephus's Hiſtory of the Fews. 1 e 
HBr. I am highly obliged to you for the Information 
you have given me, Philomathes. | 


8 (Fer. un. 
Of PAGANISM, 


os What is implied by Paganiſm ? 
bil. The Religion of the . or their Adora- 
tion and Worſhip of Idols and falſe Gods. 12 
Tyr. How — what were the Gods they worſhipped? 
Pbil. Not only Gods in the ſuppoſed Form of Men, 
&c. but even Birds, Beaſts, Fiſhes, creeping Things, as 
alſo Trees, Plants, and Vegetables. PII 
_ Tyr, Pray give me an Account of theſe Heathen Dei- 
ties, their Origin, Titles, &c. Phil 
| | l 
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Phil. I will, as far as Time and Room will allow of, 
put this I wiſh rather to do under the Head of Mythology, 
which I ſhall very conciſely treat of hereafter ; therefore 
ve ſhall at preſent converſe upon MMahometaniſm. 


SECT. VIII. 
Of MAHOMETANILS u. 


Tyr. What is Mahometaniſm ? | 

Phil. The Religion of thoſe who profeſs and practice 
the Tenets of Mahomet. 

Tyr. Wherein does it particulary conſiſt ? 

Phil (J.) That there is but one God, and he ought 
to be worſhipped. (2.) That the ſame God raiſed up 
various Prophets in the World, and that we ought to 
eſteem them as his Meſſengers, and obey them. (3) 
That Mahomet himſelf was one of the Head of theſc 
Prophets. (4.) They believe in Angels and Spirits, the 
Reſurrection and Day of Judgment. (5. ) They hold 
with the Duties of Prayer, Faſting, Alms- giving, c. 

Tir. Who, and what was Mahomet * 

Phil. (i.) Mabomet was Son of Abdollab, of the Tribe 
of the Karaiſbes, his Mother's Name Amena He was 
born at Mecca, a City of Arabia, A. D. 571: (2.) His 
Father dying while he was young, he left him to the 
Care of His ncle Abu Tuleb, a conſiderable Merchan 
and he uſed to go with Camels trading to Syria. (3. 
Mehomet, it is Fad, led with his Uncle till he was 
about 25 Years old, at which Time one of his Uncle's 
Acquaintance, a great Merchant in Mecca, died, and 
left his Effects to Cadigha, his Wife, who invited Ma- 
homet to tranſact his Buſineſs, which he did, and in 
= Years after we her, he = _ _ 28 

ears of Age. (4.) Mahomet, trading largely to Egypt, 
Paleſtine and 5 * knew well the Opinion both . 
the Jews and Chriſtians, and their , different Sentiments 
of Religion; and therefore being well known, and 
havin a perſuaſive Powers over both, he bethought 
himſelf, that the beſt Way to be admired would be to 
frame, compoſe, and broach ſome new Syſtem-of Reli- 
gion, ſuitable to both Parties, which drew in Numbers 
of every Sect and Perſuaſion. (5.) In order to this, he, 


by 


N 


the Lord had appeared to him in different Places an 
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by Degrees, not only grew very abſtemious in all Mar 


of ſuperfluous Eating and Drinking as ufual before Mg 
but every Morning withdrew into ſome ſolitary Plax 
or Cave, and there (as is reported) ſpent his Time! 
Abſtinence, Faſting and Prayer; but others ſay, u 
reſorted to theſe private Places, with divers Prieſts an 
Monks, and conſulted with them concerning this ney 
Scheme of Impoſture. Thoſe that approved of it, þ 
careſſed, and lach as did not he diſcarded, and bein 
now a Man of great Power, his Ambition raiſed big 
to the Pitch of Sovereignty ; ſo that at laſt, whateve 
M:homet was pleaſed to ſpeak of, preach, or publiſh 
few or none dared to gainſay or contradict. (6.) Havin 
laid his Plan ſo well, the next Thing was to mak: 
3 to his new Syſtem of Impoſture ; and there. 
ore begins with his Wife, Cadigba, telling her hoy 


Times, both by Dreams, Viſions, and Voice, and ha 
Called him to be a Prophet among the People; but ſh 
was not eaſily perfuaded into ſuch Stories, and told, hin 
ſhe believed they were only Fancies and Delufions « 
his own; but Mahomet willing to convert his Wik 
rather by Perſuaſion than Force, took into his Houſe : 
fugitive Monk, Prieſt or Friar, (whoſe Name is ſup- 

oſed to be Zal Abu, or Abu Taleb) and he confirmed to 
Ke all that Mahomet had told her, with the Addition 
of his having ſeveral Times converſed with the Ange 
Gabriel, and thæt he had himſelf heard ſtrange and ter. 
.rible Voices talking with him in Caves and different 
Places: By this Atteſtation, and other Schemes of Im. 
poſture, contrived by Mabomet, and his impious cring- 
ing Votaries, they at laſt brought over Cadigha to be- 
lieve every Thing that was faid concerning the Miſſion 
of her Huſband, whom ſhe at laſt confeſſed and believed 
to be a Prophet indeed. (7.) Having by Stratagen 
made his Wife a ſtrong and powerful Proſelyte, he ſoon 
made his whole Houthold ſo; prevailing .. his Ser- 
vants and Slaves to adhere cloſely to his Doctrine, by 


a Promiſe of their Freedom: They accordingly accepted 
it; and he made a Law, which remains to this Day, 
that all Slaves embracing bis Religion or Tenets ſhall be 
made free. (8.) Mabomet having accompliſhed his * 
5 | 228 po 
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poſe thus far, now acted more o enly, and converting 
ſome Principals of the City of Mecca, he publicly de- 
clared himſelf a Prophet, ſent from God to convert them 
rom Paganiſm to his true Religion. (9 ) He was never 
neglectful to aſſert the conſtant Attendance and Preſence 
of the Angel Gabriel, and as poſitively aſſerted that 
God had raiſcd him up to correct the Errors of all 
other Prophets, and had revealed his Will and Deſig 
him of every Thing he intended ſhould be done herez: 

for the Advantage of his Church on Earth. (10.) / 4- 
hamet, in order to confirm the Truth of all he faid, and 
jealous of not being belic;:ed by the People in general, 
proceeded: yet further, and ſaid, that God himielf, by 
the Angel Gabriel, gave him an Invitation to his ho! 
Habitation, and accordingly he went; thither, 110 
Mahomet alſo. ated ſtrongly upon the Paſſions of his 
Followers, by his deſcribing Heaven and Hell as Places 
of future Rewards of Virtue and Vice : or, as he'lived 
in the Torrid Zone, (where there is no Want of Hegt) 
he accordingly told thoſe Converts that embraced his 
Doctrine, that they ſhould certainly go to Heaven, ang 
there enjoy Pleaſures equal to their moſt exalted Wiſhes, 
viz, Women, ever young, beautiful, and , obliging; 
ſhady Walks, ever green, cool, and pleaſant ; delighttul 
Rivers and Streams; delicious Fruits of all Sorts, and 
an eternal, uninterrupted Enjoyment of all Manner &f 
Dainties and Delicacies : But to all ſuch as held him or 
his Doctrine in Contempt, he pronounced their infalli- 
ble Condemnation to Hell, which he painted to their 


* Senſes in very terrible Shapes; uns them It Was a 
ring Place where there was nothing but a hot and ſcorching 


be. Air, and black. Smoke, their continual Food would be 
500 Briars, "Thorns, Cindets, Aſhes, and burning Pitch, 
| * and their Drink, boiling e ater, melted Lead, &c. 
as (12.) Mabomet, however, was oppoſed. by many, and 
deing required to work Miracles, or ſhew {ome Signs of 
8 bis Miſſion, that they might believe, he told them, that 
K* God was angry with them for their Diſbelief, and there- 
b * fore would not ſhew any more Signs and Wonders 
ay among them. (13.) /Aabomet, however, was reſolved to 
be be revenged of his 2 for he got an Army toge- 
Pur- ter, and went to 4 _ ſlew all that did not 
| OWN 
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own him as God's great Prophet; telling them at the 
ſame Time, that as God had ſent Moſes, Jeſus, and 
other Prophets, who did Miracles, and they would not 
believe; he had now ſent him to chaſtiſe them with the 
Sword for their Infidelity. * 14.) Mahomet nevertheleß 
knew that the working of Miracles would certainly pain 
him more Reſpect, and therefore, as he knew he had no 
Power to work any, he artfully procured a Set of Met 
to atteſt they faw him do many, v:z. that pure Water 
ſtreamed from between his Fingers; that the Trees 
went forth to meet him and follow him ; that he once 
clave the Moon in ſunder, and put it together again; 
that a Shoulder of Mutton once ſpoke to him; with 
many other ridiculous Stories, by which 1Jaheinet lot 
the Favour of thoſe, who had any Senſe to think at al, 
and became an Impoſtor in the Eye of the moſt fenſibk 
Part, both of Fews, Pagans, and Chriſtiaus. 8 
Tyr. How could he expect any other? Could he 
imagine ſuch Nonfenſe as this ſhould be received without 
Thought and Confideration ? However, if you have any 
further Account to relate of his Pranks, pray relate them 
for they are diverting. , © © 
Phil, The moſt remarkable are of his being invited to 
Heaven; his Converſe with God there, and. ſome other 
ridiculous and blaſphemous Things, I think unworthy of 
your Notice. W pes + 6s 
Tyr. Pray now, my dear Philomathes, give me a little 
Account thereof, for I am ſure it will divert me more 


and more. 


Ph;]. Obſerve then: ATT? 25 | * 
2. Of Mahomet's Meſra, or Night - Journey u 
Heaven, &c. ' og 


Mabomet not being yet able to make all the People 
Proſelytes, contrived another Scheme, which was to 
fetire one Night from his own Houſe in a very private 
Manner, and return the next Morning; during which 
Time he was carried to Heaven, had Converſe with 
God himſelf, and returned with Inſtructions how to rule 
the People. The Story is as follows. (.) fahomet 
(about twelve Years after his pretended Miſſion) being 


In 
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Bed, heard, at the dead Time of the Night, an un- 
>mmon Knocking at his Door, (which was contrived 
y him and his Cabinet Friends) and ſtarting up ſud- 
enly, he told his Wife, that he knew he had a ſpecial 
Gre from God, and therefore haſtened down with 
| Speed, and there found the Angel Gabriel, who took 
m by the Hand, and with a pleaſant Countenance 
pd him, that he was ſent to conduct him to Heaven, 
being a Favourite of God, and that he would there 
e Wonders, and learn Myſteries paſt Man's Under- 
anding. Gabriel had fevemty Pair of large expanded 
Wings, and brought with him Alborat, or the white 
d holy Mule, for Mahomet to ride on. (2.) Gabriel 
ade him mount with Speed; but as Al/borat had not 
ried any Prophet to Heaven ſince Chriſt, he was now 
own{-idle and ſkittifh, and would not ſuffer Mabomet 
mount him, till he promiſed. the Beaft to get him a 
Jace of Eaſe and Reft in Paradife. (3.) Mahumet by this 
romiſe mounted quietly; and Gabriel taking hold of the 
idle, they arrived at 'Zeruſalem in an Inſtant of Time. 
.) Mahomet proceeded to the Temple, at the Gates of 
hich he was met by Moeſes and all the departed Pro- 
ets, ho hailed him, and accompanied him with Joy 
to the Temple, where they had ſome Converſation 
don his Miſſion and Journey; and before their partin 
ey all deſired his particular Prayers for them, an 
jodeſtly left him. (5.) Adahomet now returned out of 
te Temple, found a Ladder of Light fixt from the 
arth to the firſt Heaven. He aſcended it with Gabriel, 
aving firft tied [poor] Alborat to a Rock, till he re- 
rned. (6.) They ſoon arrived at the firſt Heaven, 
ich was pure Silver, where he ſaw Adam, who, after 
anking God for ſo great and good a Son, he deſired 
ahomet to remember him in his Prayers. Here he faw 
ſo Angels, Men and Beaſts, in all Shapes; but par- 
larly a Cock, whoſe Head reached from the firſt to 


t the 


ich Ne ſecond Heaven, _—_ the 'Diftance was ſo great 
ith Nat it will take (he fays) 500 Years: Journey to arrive 
ule Were. This Cock is decked with Pearls, and God fings 
nt WW ſpeaks to it every Morning, and/ then it crows; and 


s all the Cocks in Heaven and Earth to crowing alſo. 
0 From hence they N to the zd, 3d, 4th, 809. 
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6th, and 7th Heaven. In the zd Heaven he ſaw Nd 
in the 3d Abraham, in the 4th John, in the 5th Af 
in the 6th John the Bapti/t, with whom he had mig 
Talk, and they all recommended themſelves to h 
Prayers. He alſo ſaw in the 3d Heaven the Ang 
of Death, the Diſtance between whole Eyes would tak 
a Journey of 200 Years; who takes an Account of d 
Perſons that ever were born, and when they; die h 
ſtrikes, their Names out of the Book. (8), Mabun 
now atrived-at the 7th Heaven, and here he ſaw Je 
and after ſome Talk defired that Jeſus would pray i 
him. Paſſing on further he ſaw an . Con 

any, one of which he could nat help remarking, h 
— ſeventy thouſand Heads, and in every Head 
venty thouſand Tongues, and every Tongue utteri 
ſeventy thouſand diſtinct Voices at once, praiſing Ge 
Night and Day. (.] Mabomet being now at the 1 
Heaven, Gabriel now told him he muſt leave him, 
gave him Directions which way to proceed to ti 
Throne of God; and after paſſing through Snow, ma 
Floods of mighty Waters, and beer Difficulti 
he at laſt heard a great but gracious Voice; ſaying 
Mahomet, beloved of Goa, ſalute thy Creator. IU 
he came to a Place which far exceeded the-Sun for Lig 
and Brightneſs : — Here he faw the Throne of Ga 
which ſurpaſſes all Ihought or Deſcription; on 4 
right Side of which was written in #rabic, theſe Word 
LA ELLAELLALLAH, MOHAMED RESuL olLIA 
which is, There is nd G but God, and Mabomet! 
Prophet. (10.) Mahomet then drawing nearer, f 
God fitting. on his Throne; but did not ſee his Faq 
becauſe he had ſeventy: thouſand Veils over it; but! 
fays, God laid his Hand upon him, as a Mark of! 
Favour towards him, but it was ſo extremely cold f 
it ſtruck through the very Marrow of his Backbox Diſtur 
But God very tenderly withdrew it, and familiarly a 
tered into Converſation with him; communicating 
him the hidden Myſteries of the Law, and inveſted hu 
with a Power above any other, and laid a partic 
Charge upon him to communicate the ſame to all Ma 
Kind upon his Return. (II.) Mahomet being diſmiß 
from the Preſence of God, returns to Gee co 


| 


——_ mr) 


ment, 
diſpute 
COncer 
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ged him back again to Jeruſalem, where, mounting 
N e white Mule Abra, N. to Mecca the fame 
ight he ſat out upon this Journey. 1725 
5, A ſurpriſing Relation indeed! But how is it 
to ible for any Man in his Senſes to believe any Part of 
| ſince Mahomet himſelf has acknowledged, that the 
ourney he performed in an Hour and a Half would 
ike above four thouſand Years to complete. 
dic wlll Pþ;/. He has ſo; and this ſhews Mahomet's: Judgment 

= 4/{r-momy and Religion were much alike ; for it is de- 
onſtrated by Calculation, that at the Rate of forty 
ies a Day, it would take up five thouſand five hundred 
| ears to arrive at the Diſtance of the Sun only, whoſe 
2 WWHiſtance bears but little Proportion to the Diſtance of 


-ad me Stars, or the empyreal Heaven; and therefore con- 
cen uently falls ſo infinitely ſhort of the Diſtance of the 
g 6 igheſt Heaven, that it will bear no Compariſon at all. 

be 5, Very true; but pray how did Mahomet manage 


Affairs after his Return ? | 
to Phil. You muſt naturally conclude, that ſome be- 
eyed what he aſſerted, and others would nor could not; 
herefore it Cauſed Contentions and Inſurrections; and 
ing e principal Men of Mecca were reſolved to examine 
m more cloſely upon it, and puniſh him accordingly ; 
ut he having timely Notice, fled ſecretly with his Party 
o Medina, a large City in Arabia; there he propagated 
is new Syſtem, built a Place for the Exerciſe of his 
ew-fangled Religion, and iſſued out Orders that all 
putation of Time ſhould begin the Day of his 
Flight, called Hegira: From hence commences the 
Hahometan Ara, which was on July the 16th, in the 


weer of Chriſt 622. 

25 Hr. I am obliged to you, Philomathes; but how did 
11 = proceed in Medina? | ; 

+ ll. % Tde fame as in Mecca, always creating freſh 
2 Diſturbances, by propagating Lies and Impoſtures; but 
Late People in general not believing his blaſphemous 
ales, nor embracing his ridiculous: Tenets, he (like 


the Church of Rome] took up the Sword of Chaſtiſe- 
ment, ſtrictly forbidding all his Soldiers or Diſciples to 
diſpute or parley with the Chriſtians, or any other Sect, 
concerning the EA his Miſſion or Religion, 
4 7 D 3 but 
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but to cut off all that-dare to oppoſe it, and that wo 
not immediately promiſe to embrace it. Thus he wen 
on till the ſeventh Year of his Hegira or Flight fron 


Mecca, and then proceeded to Chaibar in Arabia, a 7 
was entertained by one Hobeſb, whoſe Daughter's Nam *4 J 
was Zamath, and ſhe being no Friend to Mabomet, u nind 
reſolved to try whether he was indeed a Prophet or not Hartic 
and therefore poiſoned a Shoulder of Mutton, which k Bons 
and his Friends were to partake of one Night at he p;; 
Father's; and though ſhe was deſired to deſiſt from h 
raſh an Undertaking, ſhe faid ſhe could not, for tha 
her Conſcience was very eaſy in the Deſign, as he 
Heart had continually told her, that ſhe would certain Op: 
ly-do God and Mankind gregt Service, in cutting of var 
ſuch a Tyrant and Impoſtor. SShe . accordingly did i, 
and they had not eaten long before Baher, one of hi Tyr 
great Friends, fell down dead; but the Shoulder of Mu. 7}; 
ton told the Prophet what was done to it, upon which on! 
he ſpit out what he then had in his Mouth; howe fbr 
he had eaten enough to anſwer Zamath's Deſign, Pagan 
from that Time he lingered, pined, and waſted away, bare 
and died on his Birth-day in the City of Medina (being ell go! 
according to their Account, juſt 63, and by ours rom 
Years of Age) where he was buried, and not ſuſpendei nd E 
in the Air by Means of large Load Stones, as is falsch and p. 
reported. n the 
Tyr. And what did his Followers do after his Death? indeec 
Phil. /Aahomet left behind him 4 Book which he com- deren 
piled, called the Alcoran, or rather Coran, containing Pep), 
Rules-for their Faith and Practice. This Book is hel eligi 
with ſuch Reverence, that whoever touches it with un- Wall Pe; 
waſhed Hands is put to Death. It contains nothing but ay 
a Religious Jargon and Inconſiſtencies; ſuch as the Nee St 
Chapter of the Elephant, another of the Cow, the Fl, BW Tyr 
&c. &c. The Reaſon (it is ſaid) that the Mahometani ional 
hold this Book in ſuch Veneration is, becauſe Mabomi Never 
told them it was wrote with the Finger of God, upon Mean 4 
exceeding fine Parchment, made of the Skin of the Mauite | 
very Ram which Abraham offered up for a burnt Offering Ph; 
inſtead of 1/aac his Son, and God ſent it from Heaven of the 
to him in a Roll, ſealed up by the Hand of the Angel Tyr 


Gabriel. 
Thys 
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Thus much, Tyro, concerning Mahometaniſm, which 
o this Day is profeſſed in Turkey, and ſeveral other 
Places in the Eaſt. 4 5 | 

Tyr. I am very much obliged to you, Philomathes, for 


ane his Information: ang now pray give me Leave to re- 
5 Wa ind yo, of your former Promiſe of giving me a more 
not; articular Account of Chriſtianity, and the different Opi- 
ich knions c thoſe that profeſs it. - 
t N Phi 1 will. 1 
* SECT. IX. 
as ha briſtianity, with a conciſe Account of the different 
rtain Opinions, Ceremonies, and Manner of Worſhip, of the 
ng of various Profeſfors of it. = wh. Bas | 
* 1. Of CHRISTIANITY. 
of his 


Tyr. What do you mean by the Word eee | 
Phil. (1.4 Chriſtianity, in the general Senſe, or com- 
on Acceptation of the Word, p04 a true Belief in 
Yriſt and his Doctrine, in Oppolition to /delatry and 


n, fu agani /m. But, (2z.) it more ſtrictly implies, not only 
away — in or „but a conſtant Perſeverance in 
ing all good Works; and an Abhorrence of, and abſtaining 
rs rom every Thing that is evil, according to the Doctrine 
endelWE-nd Examples, which, both He and his Apoſtles taught 
alle and — and which are. ſo evidently 2 forth to us 


in the holy Scriptures.—He who does this is a Chriſtian 


ath! indeed, without paying any Regard to the Doctrines and 
com- WCeremonies of any particular national Church, Sect, or 
inns People; the Manner of Worſhip being only the Mode of 
; held eligion, but not. Religipn itſelf For all Chriſtians, of 


un. Wl! Perſuaſions whatever, acknowledge there is but one 
Way of worſhipping God—that is, in Spirit and in Truth. 

dee St. John, . iv. Ver 24. | 

Dr. It is very true, Philomathes; and as every na- 

jonal Church has its different Way of Worſhip, and 


ome! every Sect among us different Notions of Theology, how 
upon Hean J, that am but young, or how can thoſe that are 
f the Nauite ignorant, know when they are right or wrong? 

ring i: Phil. Very eaſily; by a conſtant Reading and Feruſal 
aven Wot the ſacred Books of the Old and New Tela ut. 


Tyr. But you know, Sir, that they are not lo eaſy to 
1 1 * D 4 Phil, 
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Phil. ] grant they are not; but this is no Proof that 


they might not be better underſtood than they are, i 


they were read more conſtantly and with due Atten- 
tion.—But alas, Tyro, we never want a Plea for any 
Occalion,—(1.) Aſk yourſelf and: your Acquaintance, 
who plead this Ignorance of the ſabred Writings, whe. 
ther you or they have read them ſo often as you ought 
to do? (2.) How is it poſhbl& to become \acquainted 
with the Knowledge of any Art or Science withou 
either converſing with Perſons that underſtand At, or at. 
tentively reading ſuch Authors as treat upon it: (3/ 
The greateſt Reaſon then that the Scriptures are under. 
ſtood no better, is, becauſe iney are neglected fo much, 
(4.) This is evident, for you often meet with Men tha 
are tolerable good Schclars, and profeſs themſelves Mem. 
bers of the. Church, who are totally ignorant, mot only 
of the Senſe and Meaning of a plain Text of Scripture, 
but axe almoſt totally ignorant that there is any ſuch Text 
or Sentence at all. (5.) If you:tell them, you are fur. 
prized they don't remember ſuch and ſuch remarkable 
Paſſages, they immediately anſwer, that they have 10 
Memory to retain r like other Perſons. — Behol 
what a ſeemingly modeſt Anſwer here is, to cover or 
excuſe a wilful Neglect, ſince the very Perſons who own 
their Deficiency in this reſpect, would conſider it a great 
Affront and Inſult, if any one ſhould dare to call in Queſ 
tion their Knowledge, Memory, or Capacity in com- 
prehending and retaining Matters in general. (6.) It i 


evident then, that it is not ſo much the Want of Caps 


city or Opportunity, as the Want of Reſolution and 
Delight. All who are reſolved to read the Scripture 
with theſe Advantages, I dare venture to aver, wil 
ſoon underſtand all thoſe neceſſary Parts proper and 
ſufficient for the Inſtruftion, Duty, and Practice of 1 
Chriſtian in every State of Life; and not theſe —_ but 
would very ſoon be ready yes capable) to give an Anſibi 
to every Man that aſteth them of the Rea n of that 


Faith. St. Peter; Chap. iii. Ver. 15. (7.) In fhon, 
was there an Embargo laid upon the Word of God in 
Great Britain, as there is in the Church of Rome, we 
might then have a juſt Plea ; but our Situation, you know, 
oubt bu 

man 


is quite different from theirs; For there is no 


of that 
are, i 
Itten. 
Yr any 
tance, 
whe. 
Ought 
ainted 
ithout 


/ 
BOOK or KNOWEEDGE. , 57 


many of them would be yery glad to read it oftener, but 
dare, not; but all Sects among us may not only read it 


when, and, wherclocver they, pleaſe, but are even preſſed 


upon and invited. to read it oftener, yet will. not. ehold 
what a ſtrange Abuſe of Liberty is here * a griev- 
ous Neglect of Duty,is this: Lo let flip all O pponunitics 
of reading and. 145 g luck Things as 1 enable us, 
not ; only. to ſtand Proof Fe the Adverlaries and 
Opp poſers of revealed - Religion; but would furniſh our 

nds with, ſuch, Na as would give us unknown 
Satisfaction, and turn out much more to our A vantage 
thay we at preſent conecive. 


5 0 theid . T; — of the principal Seas, or Pro- 
5 . e felſars of Chr Aa 0 

N be obliged to you, Philemathes, to' give 
a” a 4 m0 Actount bf the Fenets of the various Pro- 
ſeſſots of the Chriſtian Religion. 

* Phil. To do this perfectly is almoſt ;impoſlible; there- 
fore, you muſk be conteht if I tell you no more than 
the nete Articles of Faith, and Manner of Worſhip 
of the Profeſſors of the three principal Churches in Eu- 
rope, Viz. the EO f Rome, the Church of Eng- 
land, Les rlencets.-, *- - © 


TOW DIR 21 


rt; 1 ', Of the Church of Wann 
„0 What . vou mean by Roman Cathzlics, or 


apiſts? 
1 5 * Followers 9: Ne of the Doctrine of 


urch, or. 


9755 *. ng are the. Papopal Tenets of the Chureh of 


775 1 Ther 6 an belies ( ).Th Chrift 
ay. Or ſey I. at s Corift is. 
one of the Peri in a, Co) 2 C (25) 


That he came from Heaven,, took 23 Jature upon him, 


and ſuffered Death upon the Crofs.. (5) That before 
he aſcended to Heaven, he inveſted the Apoſtle Peter 
— the Power, of Infalkbilizy; (4) That i 

Keys of Heaven and He 

retainivg?the Sins of Men, 1.) That in the 
Your 6 Atiſt 25, che * Peter went to Rome, and 
D'S” 


i*4s 


— 


1 — On AN _ r ————— — — 
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governed the Church there as ſupreme Biſhop above 24 
Years, and was at laſt crucified with his Head down- 
wards. (6.) The- Roman Catholics believe, that the 
ſame Power and Authority which was veſted in the Apoſ- 
tle' Peter deſcended to every next ſucceflive Biſhop or 
Pope of Rome, by an uninterrupted Succeffion. (7.) 
Every ſucceffive Pope, therefore, they ſay is God's 
Vicegerent, and ſupreme Head of all Nations, and of 
every nominal Church on Earth. (8.) They are fur- 
ther taught to believe that he has a Power to create or 
ſet up Kings, and to depoſe them; and to ordain Bi- 
ſhops and Prieſts, and excommunicate them at Pleaſure. 
(9.) They believe that the Pope has a Power to grant 
ndulgencies to break through all Oaths and Promiſes, 
and to allow of all Manner of Sins, and then abſolve 
them. (10.) They believe in a Purgatory, or Place of 
Fire, to purify the Souls of the , departed ; and that the 
Prieſts, by offering up or ſaying Maſs, can deliver their 
Souls from this State of Priſon and Miſery, and trans- 
fer them into Joy and Bliſs*. (11.) They, believe. that 
Jeſus Chriſt, after he was crucified, deſcended perſon- 
ally into Hell, and releaſed from thence all the Souls, of 
the former Saints. 1 Ae aſſert that the bleſſed 
Virgin Mary is the Mother of God, and that ſhe atones 
for the Souls of them that adore and worlthip her on 
Earth: Therefore her Picture, with the Picture of 
other Saints, ought to be had in great Reſpect and Ve- 
neration. (13.) They profeſs to do Works of Su- 
pererogation, and therefore they frequently ſell good 
Works to the Ignorant, and tell them that they will ex- 
piate any Crime. (14.) Their mendicant Prieſts go in 
a very naſty and bay reſs, fo make the Laity believe 
what 8 they ſuffer for the Name of Jeſus, though 
at the ſame Time they are very rich; for by this crafty 
Piece of Hypocriſy they excite Pity and Compaſſion, 
and get a great deal of Money. (15.) They believe 
there are ſeven Sacraments, viz. Baptiſm, Confirmation, 

lt is to be obſerved, that thoſe wii leave Legacies to the 
Prieſts, or have rich and Friends, their Souls are conſtantly 
rayed for, though it is many Years before they are 7 d, | 
colt a great deal. But Dean Swift ſays, . oney, no Pater Noſ+ 
ters; therefore the Poor may lie in Purgatory and be d mind. * 


ſed, E 


upon the Ignorant and Unthinking, in 
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the Euchariſt, Penance, extreme Unction, Orders, and 
Marriage.' (16.) They forbid the. eating of Fleſh in 
the Time of Lent, and on certain Faſt Days; but not- 
2 ſtrict Orders of Abſtinence and Faſt- 
ing, they will eat, deyour, and gormandize Fiſh and 
other Things moſt profuſely. Thus, Phariſee-like, they 
ſtrain at Gnats and ſwallow Camels. 90270 J hey impoſe 

ucing them to be- 
lieve the ridiculous Doctrine of Trenſub/tantiation ;, that 
is, after the Prieſt has bleſſed or conſecrated the Bread 
and Wine in, the Sacrament, the Symbols or Elements 
are then no more Bread and Wine, but really the very 
Body and Blood of our Lord feſus Chrift: And what 
renders this Impoſition more {hocking is, that though 
they impoſe it upon the Laity as a very material Article 
of their Faith, they themſelves know it is quite repug- 
nant to Faith itſelf, is a ſelf-evident Contradiction to the 
Word of God, and the philoſophical] Law of Matter, 
and immediately contrary to Reaſon itſelf. Notwith-. 
ſtanding theſe abominable and flagrant Abſurdities, yet 
they are very jealous and zealous in the Cauſe of their 
Religion, or rather Superſtition, making it a damnable 
and heinous Sin in all ſuch as will not adhere moſt ſtrictly 
to their infallible Dictates. (18.) They are exceedingly 
aſſiduous to gain. Converts, by a particular Method and 
a Jong unwearied Patience and Diligence, in every 
Country but their own, to bring over ignorant Souls by 
Flatteries and fair Promiſes; but it is not ſo where they 
have Power, for then they inſiſt upon a Belief and Com- 
pliance with every Thing; otherwiſe their Love is turned 
into Cruelty, their Zeal into Inhumanity, and their 
Perſuaſions into bloody Inquiſitions. (Laſtly,) Theſe 
and many other ridiculous Impoſitions, and many Cruel- 
ties continually impoſed upon the Conſciences and Per- 
ſons of Men in all Nations, occaſioned a large Body of 
People to diſſent, near from, and proteſt againſt Po- 
pery or the Romiſh Church, and therefore are called Pro- 
teſtante, be they of what Set or Denomination they 
pleaſe ; and the Church of Rome, without Diſtinction, 
call all ſuch Proteſtants Heretics, and they all partake of 
her Anathemas and execrable Curſes to this Day. ; 
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Dr. One would hardly believe that a Church which 


pretends to have its Sanction from God, and its Exam. 
ples from his holy Apoſtles, can poſſibly be ſo ridiculous 
in its Principles, and fo cruel in its Practice. 

Phil. This the Hiſtory of all Nations ever allowed 
of; England has ſeverely felt her Rod, and the Protyſ. 
tants of many neighbouring Nations are not Stranger 
to her ſuperſtitious 15 ollies and her crue] Inquiſition 
and Perſecutions to this Day. GE £1 

N. B. As there are many Perſons who are noteaſily perſuade 
that the Tenets of the Church of Rome are ſo * 
ſpoken of, I have been the more particular in pointing them out; 
and as there are many of the Rowan Catholic Perſuaſion, who would 
tain poſſeſs the more ignorant Part of Mankind, that the Church of 
Rome 1s the beſt of Churches, and the Stories concerning the many 
Cruelties againſt the Proteſtants are all falſe : - But that the Reader 
may fee what Love they bear to all other 'Sefts and Perſuaſions df 
Men, I thought proper to inſert the following Lines, in order to 
caution every Perſon to take Care how they are led aſide by the 
lauſible Infinuations of her Prieſts, or the pretended Love of her 
miſſaries, while they lie pergetually under their execrable Cuiſes 
and Imprecations 7 | 
Here follows the Pope's dreadful Curſe upon Heretics; 

being the folemn Form of Excommunzcation, and which 

may be feen in the Ledger Book of the Church of 

Rochęſter in Kent. 0 enn 
The Pope being ſeated, and every Thing ready for 

ſuch a Solenwity, he, or ſome Delegate en 

ronounces againſt all other Churches, Sects, and 
erſuaſions of Men, as follows. s 


| 1. The Dec aration alone. 


« By the Authority of God Almighty, the Father, 
the Son, and the Holy Ghoſt; and alſo of the holy 
Canons, and of the undefiled Virgin Mary, Mother 
and Patroneſs of our Saviour, and of all the celeſtial 
« Virtues, Angels, Arch-angels, "Thrones, Dominions, 
Powers, Cherubims, and Seraphims; and of the holy 
& Patriarchs, Prophets, Apoſtles, Evangeliſts, and of 
« all the holy Innocents, who in the Sight of the Holy 
Lamb are found worthy to ſing the new Song of the 
« holy Martyrs, holy Confeſſors, holy Virgins, and of 
all the Saints, together with all.the Holy of God, we 


do hereby excommunicate and anathematize him * 
Lale- 


— 
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« Malefactor or Malefactors.— And from the Threſhold 
0 os holy Church of God Almighty we ſequeſter, 
„that he or they may be tormented, diſpoſed of, and 
« delivered over with Dathan and Abiram, and with 
« thoſe that ſay unto the Lord God, Depart from us. 
And as the F ire is quenched with Water, ſo let the 
« Light of him or them for evermore, unleſs it ſhall re- 
« pent him or them to make Satisfaction. Amen.“ 2M 

2. After this Declaration the Curſes follow, which 
are repeated by the whole Aſſembly, then gathered to- 
15 01 ) May the Father, who created Man, curſe him 


or them. (2.) May the Son, who ſuffered for us, 
—. him or them. (3.) May the Holy Ghoſt, who 


« was given to us in our Baptiſm, curſe him or them, 
60 4.9 ay the Holy Croſs, which. Chriſt for our Sal- | 
vation, triumphing over his Enemies, aſcended, curſe | 
« him or them. (ts) May the. holy and eternal Virgin 
Mary, Mother of God, curſe him or them. (6.) May 
St. Michael, the Advocate of _ Souls, curſe him 
« or them. (7.) May all the Angels and Archangels, 
* Principalities and Powers, and all the heavenly Hoſts, 
« curſe; him or them. (8.) May St. John, 26) chief 
„Forerunner of, Chriſt, curſe him or them.  ' May 
St. Peter, St. Paul, and St. Andrew, and all othef of 
„Chriſt's Apoſtles, together with che Teſt of his Dif 
* ciples; and four Evangelifls, who by their: Preaching 
converted the whole univerſal World, curſe: him or 
* them. (10.) May the holy and wonderful Company 
© of Martyrs and Confeſſors, who by their holy Works 
Lare found pleaſing to God Almighty, curſe-'hinr or 
* them. (II.) May the holy: Choir: of the holy Vir- 
© gins, who for the Honour of Chriſt have deſpiſed the 
«Things: of this World, curſe him or them. (12.) May 
all the Saints, who, from the Beginning of the World 
to everlaſting Ages, are found to be beloved of God, 
* curſe him or them. "wg 9 
« (14. May be or they be curſed wherefoever they 
be, whether in their Houſe, or the Field, or the 
« Highway, or the, Path, or in the Wood; or in the 
„Water, or in the Church. (14)' May: be or "they be 
* curled; livingy in dying, in eating, in 3 * 

* . . ng - 
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„being hungry, in being thirſty, in faſting, in ſleeping 
in ſlumbering, in waking, in walking, in ſtanding 5 
ſitting, in reſting, in p—ſſ—g, in th—tt—g, and in 
< Bloodletting. 

* (i5.) May he or they be curſed in all the Facultie 
of their Body. (16.) May he or they be curſed in. 
< wardly and outwardly. {17.) May be or they be 
d curſed in the Hair of his or their Head. (18.) May 
Ahe or they be curſed in his or their Brain. (19.) May 
« be or. they be curſed in the Top of Hit or their Head, 
in their Temples, in their Forehead, in their Ear; 
ein their Eyes and Eye-Brows, in their Cheeks, in 
© their Jaw-Bones, in their Noſtrils, in their Teeth, 
< in their Lips, in their Throats, in their Shoulders 
in their W, riſts, in their. Arms, in their Hands, in 
de their Fingers, in their Breaſt, in their Heart, and in 
<« the interior Part of their Stomach, in their Reins, in 
their Thighs, in their Genitals, in their Hips, in 
© their Knees, in their Legs, in their Feet, in their 
* Toes, in their Nails. (20.) May he or they be curſe 
from the Crown of their Head, to the Sole of their 
Feet, may there be no Soundneis in him or them. 
(.) May the Son of the living God, with all the 
< Glory of. his Majeſty, curſe him dr 3 and ma 


wickdd.: 4 1817 bt 3 At ot 
bil. In ſtaly, and Countries more immediately under 
the Pope's Juriſdiction; it may perhaps be political; but 
plain it is, that through this -ab/o/ute, tyrannical, and 
perſecuting Spirit, the Church of Rome has loſt Ground, 
and has been ſinking in its Power- ever ſince the glorious 
Reformation under Martin Luther, in the Reign of 
Henry the Eighth, in the Year 1517, and-fhe is abhorred 
by all Nations on Account of her Cruelties and Perſe- 
cytions. Read Henry and I biſton, as alſo the Margin 
of Queen Elizabeth's Bibles on the xiii, xiv. xv. xvi. 
xvii. Mili. and xix. Chapters of the Revelations. 


Tyr. 


——— —— — 
- -— — - - 


BOOK OF KNOWLEDGE. 63 


Hr. Pray tell me what followed after the Reforma- 
12 | _ 
5% The eſtabliſhed Church, commonly called the 
hurch of England. 17 a 
ET: Of the Church of England. 
7 What do you imply by the Church of England? 
hi 


ay J. The Religion and Worſhip of the People of 
May BW n7land, as by Law eſtabliſhed ; it is governed by two 
lead, MArchbiſhops, ' Biſhops, and inferior Clergy, of whom 

e King is Supreme. 1 2 | 

< in Tyr. What are the principal Tenets of the Church of 
ceth, if noland © e ; 8 
ders, bil. You may ſee the Principles of this Church very 
s, in Nparticularly ſer forth by and in thirty- nine Articles, 


printed and publiſhed in their Book of Comman Prayer, 


s, in r Form and Ceremonies of Worſhip. - NA 
„ in Tyr. But I wiſh 4 would give ſome ſhort Account 
their We &he principal Tenets of the Church of England, as 
wrſed to know this may be of Service to fuch of its Members, 


ho do not underſtand them; and alſo remove the Pre- 
udice of many others who now accuſe it unjuſtly. 


Phil. Vour Arguments are juſt. Therefore I ſhall 


may {ive you an Account of „ to its own Articles, 
rie Nad not according to the Opinion of modern Writers. 
nleſs $49] 2 « a 


n rhe WF; Et. 
Phil. Becauſe the ary mg are divided into 
wo Sorts; ſome being Calviniſts, others Armintans. . 
Tyr. Sir, I am ſatisfied; proceed now, if you pleaſe, 
o acquaint me with the Church of England, according. 
o its Articles or firſt Eſtabliſnment. 


nder Phil, Ill. (1. ) The Church of England has thirty- 

but {Wine Articles, ſome contain the Matter of Faith which 
and relate to the Church of: God, and others are civil Ar- 
und, Wicles relating to its Government, Order, and Diſci- 
_ line, (z.) The aſt, zd, zd, 4th, and 5th Articles ſet 
| © 


ortk that there is but one living and true God; that in 
- Godhead there are three Perſons, Father, Son, and 
oly Ghoſt, all equal in Power} Majeſty, ant Glory; 
at the ſecond Perſon- in this Trinity tdok-our Nature 
pon him, nd ist both God amid Man united in one 
Ariſt, chat he Was crucified for us in the Fleſh; was ' 


buried 
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buried; reſe the third Day from the Dead, according n 
the Scriptures, that he aſcended into Heaven, and then 
makes continual Interceſſion for us. (3.) They oun 
, (in Art. nine) original Sin, and that by Adam's fil 
Piſobedience or T rantigreflion all Mankind are taintet 


or infected with Evil, have a natural Inclmation to Sin Cor 
and therefore are obnoxious to: the Wrath! df God pra 
(A.) In Article tenth, they ſay, that Man's Condition pa 
finde the Fall is ſuch, that he has no Power, or fr«M be 
Will, of himſelf, to: do good Works, acceptable to Gol Wa 
without the Grace of God working with him. (5% laid 
The eleventh Article affirms, that we are juſtified by 2 
Faith only, and are counted righteous before God, fail ſepa 
or through the Merits of Chriſt only. (6.) I he twelſt . in, 
Article recommends the Practice of good Works, ani Seb 
ſays; they are the Proofs of a true Faith. (7.) Thy 3 
Church teaches us in Article thirteenth, that Work te 
done before Juſtification, or before Grace is given, can pert 
not be pleaſant to God, nor do ſuch Works make u rita 
meet to receive Grace, as they ſpring not from a tre that 
2nd- lively Faith (8. The fourteenth: Article flath rant 
denies the Works of Supererogation, and acknowledge 4 
that when we have done all we can paſſibly db, we ar lan: 
ſtill unprofitable Servuants. The ſeventeenth Ar Di 
ticle treats of the Doctrine of Election and Predeſtination 5 
(10.) The eighteenth Article ſays, that the / Churc viz. 
holds all Perſons accurſed who ſhall preſume to ſay tha call: 
any Man is ſaved by the Law, or by any Sect, Profeſſio i nem 
or Perſuaſion. (21. ) The twenty-ſecond: Article denise gen 
the Nomiſb Doctrine of Purgatory, paying Adoration to en: 


Angels and Reliques of. Saints. (iz) The twenty. 
ſeventh / and"*twenty-eighth Articles acknowledge two 
' Bacraments'onlyy-wrz.” Baptiſm and the Lord's Supper; 7 
and ſay that afteb : Conſe gration the Bread and Wine 7 
ate unchanged, and both are to be yeceived by the Faith G0 
only in Commemoration of the Bady and Blood of Chriſ, WW whit 
broken and _ upon; the Croſs. (z.) Fhe-Churct WM or 
holds Infant Baptiſm, requires Godfathers and Godmo- 7 
thers, and marks the Child in the Forehead with te F 
Sign of the | Croſs: by the Finger dipped inthe Font; the 
i are the Articles relating ito, the Tencts d whe 
the Chi 


** 


hurch of England the ther, Articles contain oni nift 


F 


; 


Rule 
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ling u Rules and Orders concerning its Government and Diſ- 
— cipline. 18 l 1 4+ 
y o | | | 
5 f Of the Manner of Warſhip. | 
| 1. The Church of England . God, firſt, by 
Confeſſion of Sins, then calling upon his Name in Prayer, 
Praiſes, and ſinging of Pſalms. The Collects are ſhort 
Prayers uſed by the Miniſters and People, are allowed to 
be well ſuited to almoſt all Occaſions; and the whole 
Way and Manner of Worſhip is regularly and explicitly 
laid down in the Book of Common Prayer. | 
2. As the Ramiſb Chureh 2 all People Heretics who 
ſeparate from her Communion, ſo the Church of Eng- 
land call all thoſe who ſeparate from her Communion 
She/matico.! >: 51 bo #17 oremaght Las ,33mo TD 
3. As the, Proteſtants ſeparate from the Doctrines of 
the Church'of Rome, on Account of its Errors and Su- 
perſtitions, ſo a certain Set of Men (formerly called Pu- 
ritans) ſeparated from this Church under the Notion 
that ad of its Forms and Ceremonies were unwar- 
rantable, and that their Conſcience could not bear them. 
4. All other Sects who profeſs Proteſtantiſm in, Exg- 
land, but diſſent from the eſtabliſhed Church, are called 
Diſſenters.. 161% dannn VO. uhu 12720 
5. The Diffenters are divided into many SeQs, 
viz. | Preſbyterians,, Independents, Baptiſis, commonly: 
called Anabapti/ls, 577 ers, Arians, Arminians, Anti- 
nomians, Socinians, Muggletonians, &c. but the moſt 
general or popular of theſe are the Pre/byterians, Inde- 
pendents, and Quakers, | _ „ 


5 1. PRESBYTERIONT. i 
Tr. What do you mean by Profiyrevians ® 
hil. All thoſe Perſons who deny Epiſcopacy, or the 
Government of the viſible Church by Biſhops; or. thoſe 
who aſſert that the Church ſhould be governed by Elders 
Ns Denne 15k 2 
| Phi By what Manner do they (chooſe their Miniſters ?. 
tt, 


8 F 


making Choice out of ſeveral Perſons, whom 
ont; the Elders firſt examine in Principles and Abilities, and 
ts 088 when they have fixed upon a Paſtor, Teacher, or Mi- 
auh niſter,” they nominate, ele&, or ordain him by Faſting, 


: Prayer, 


= 
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Prayer, and Impoſition of Hands. See Acts, Chap, i, 
Ver. 23. to the End. "ET | 

Tyr. How do they govern their Church ? 
y Phil. All common Affairs in every particular Church 
or Aſſembly are regulated by their Minifer and Elders, 
 (2.) If Queſtions ariſe which require more Judgment to 

determine, they then appeal to the Miniſters and Elders 
of other Congregations. (3.) They have yet an * 
Appeal than this; and in Caſe of Differences and Diſ- 
putes, they call a Court or Synod of the moſt able 
among them, who meet to regulate all Affairs, and adjuſt 
every Difpute to the Satisfaction of inferior Congrega- 
Bang, io 32140 24) of inn 157 met; 
' Tyr. Very welh Sir; and pray what are the chief 
Tenets, and Manner of Worſhip of the Preſbyterians? 
Pyßhil. Their Tenets, concering God, the Trinity, 
the Sufferings of Chriſt &c. Cc. are equally the ſame 
as that of the Articles of the Church of England; and 
they baptize Infants by ſprinkling, and have Sponſors 
for them as the Church has, but refuſe the Names of 
Godfather and God mother. 0 
Dy. What is their Manner of Worſnip ? | 
--P#{/- Some have and others haue not any regular Form 
of Prayer, but worſhip by extempore Prayer, Preaching, 
and ſinging Pſalms; B of them frequent] conclude 
their Prayers. with the Lord's Prayer. I heſe Sects are 
rather Aminians than Culuiniſiimn . 


22. INDEPENDENTS, 1 
Tyr. What is meant b Independents ? AE - a 
: Phil. The Word itſelf earries its own Meaning with 
it, They are a Sect, who pxofeſs themſelves. independent 
of: all. other Churches or Perſuaſions, of all Councils, 
Synods, and Juriſdictions, and argue that every Church 
or Aſſembly of Men have a Power Jodged in themſelves ; 
and therefore deny all Superiority and Subordination.— 
Their Worſhip is the ſame as the Pre/byterians, and their 


Tenets much the ſame, except. it be that they hold a par- 


ticular Redemption, and are; in general rather Calvini/t 
T2448 1136 , | 4 | | Dei 0 \ 8. 1 3+ ANA- 


AY 
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3. ANABAPTISTS or BAPTISTS. 


Tir. What do you mean by Anabaptiſis? 

Phil. They are thoſe who oppoſe the Baptiſm of In- 
fants, ſay it is unwarrantable, and that none are proper 
Obje@ of this firſt Sacrament but adult Perſons, and 
ſuch as are capable of giving Account of their Faith in 
Cbriſt Jeſus, and believe that it is an Ordinance that he 
enjoined all his Diſciples to follow. They fay further, 
that ſprinkling with Water is not Baptiſm, but an Inno- 
vation, contrary to the Rules of Scripture, and that 
therefore no Perſon is truly Baptized, who is not dipped 
into, or buried under Water, in the Name of-the Father, 
Raw Holy he PH Ho ns, 

s 4 To dip or plunge into Water is certainly the 
Method pointed out in Scripture. — But pray, fro 
whence {prang this Sect, and what are their Tenets an 
Manner of Worſhip? '. Sartre” 

Phil. They appeared firſt in England in 1521, and 
were the Followers of Nicholas Storak, Mark Stubner, 
and others, who were Diſciples of Martin Luther, in 
the Time of Henry VIII. (z.) Their Manner of Wor; 
ſhip is alſo by extempore Prayer,” Praiſes, Preaching, an 
ſinging Pſalms. (3.) Their Government or Diſcipline 
is alſo by Elders, and their Principles are according; to 
the ſeventeenth Article of the Church of England, being 


- 


| 
N 


o * 
" 


very ſtrong Predeftinarians, 


E's *: SAY 4. QUAKERs. 2 
Tyr. Why are this Sect called Oualers 
Phil Becauſe at firſt when they ſpoke or preached 
they had violent Shakings or Agitations. 8 
yr. Who was their firſt Teacher, and what are their 
principal Tenets? _ > ; 
Phil. Their firſt Leader was one Gtorge Fox, in the 
' Year 1650, who taught that the Light within is more 
ſufficient tg _— Men 'to Heaven than the Holy Scrip- 
tures ; but they are now greatly reformed, and pay a 
: great Regard to God's Word, but ſtill deny the two: Sa- 
11 craments, and all Manner of Ceremonies. (z.) They 
| refuſe to take any Oath before à Magiſtrate, and there- 
A- fore are indulged to give their Affirmation when called 
£4] upon 


\ ©? 
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upon as Witneſſes. (3.) Their Worſhip is very abrupt, 
any Perſon riſing up ta pray or preach according as he 
is moved. (4.) They pray and then preach, or inſtru 
their Congregations in all moral Duties, and ſpeak con- 
tinually againſt 'the Modes, Vanities, and Vicey of the 
Age. (5.) They are very plain and ſimple in their 
Dreſs, and as for Order and Diſcipline in governing thei 
different Aſſemblies and Congregations, and for Unity, 
Harmony, and brotherly Love, they really exceed any 
Chriſtian Sect of People or Church in the Univerſe. . 


Of the lefſer or more private Secti. 


1. Arians, or the Followers of Arius, who in the 
Time of. Canſtantine the Great, A. C. 315, taught that 
the Son of God is not equal or conſubſtantial with the 
Father, but only the f of all created Beings. His 
Opinion was condemned as heretical by the Council of 
Nice in A. C. 321; but notwithſtanding this, the Arian 
infected the Eaſtern Churches with their Principles, an 
though they are not a Church or Sect of themſelves, yet 
they are very numerous to this Day in ſeveral Churches, 
but particularly in that Church, whoſe Articles teach 


them quite the contrary. 71 118 
2. Arminians,. thoſe who adhere to the Doctrine of 


Arminus, who ſeparated himſelf from the Calviniſis in 
the ſixteenth Century, and taught that Predeſtination is 


grounded on foreſeen Works of Righteoufneſs ; that 


a Man has Power of himſelf to embrace or reject the 
Motions of the Holy Spirit; and that he may finally fall 
from Grace after Juſtification. . £76 | 


. k. Though there is no particular Sekt or Church, in Englan 
under the Appellation of 'Armnians, yet they are very numerous in 
all the reformed: Churches, except amongſt the Baptiſts. ' 


3... Antinomians, a Sect who reject not only the Mſaic 
Law of Ceremonies, but that aſſert alſo that all Manner 
of good Works, ſuch as Honeſty, Charity, Sobriety, 
Temperance, Chaſtity, &c. are of no Signification; 
becauſe good or evil Works neither forward nor hinder a 
Man in his Salvation; that our Righteouſneſs is already 
fully! complete in the Offering of Cbriſs, and that who- 
ever believes faithfully that the Work of ne 5 
110 1ready 
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already finiſhed, it is fufficient, whatever may be his 
Life and Converſation. There are ſeveral Leaders of 
this Sect in London, and the two moſt noted Teachers 
among them were Gudworth of Oxford Matket, and the 
famous J, Rely, of |Coachmaker,'s Hall, London. 22817 
4. Sociniangs,, are thoſe , hq, follow the Doctrine of 
one Fauſtus, Soni nus ern that, Zeſus edi 
ouly mere Man, and had "Exiltence Befe the Virgin 


6 
10 
aro e oo bank ny IO WpORRTT een e. 
F. Calviniſts, or Superlapſarians, the Followers of the 
noted Reformer Calvin, who taught that Predeſtingtion 
is abſolute and unconditional; from all Eternity, and 
that God elected certain Perſons before the Founda- 
12 of the World, to eternal Salvation; and Holineſs. of 
Ve, 1 , beende e endeten leren 
6. Lutherans, the Followers . of Martin. Lurber, tlie 
noted Reformer. in the Reign of Henry VIII. He 
wrote againſt Pope Leo X. concerning the Abuſe of In- 
dulgencies ; his chief Tenets were a firm Belief in the 
Ara and that we are juſtified by Faith only in Feſus | 
Unri/e. | tin Na Ed 15 l 
8 Mug gletonians, the Followers of  Lodewick Mug- 
gleton, a Journeyman Taylor, Who with one Reeves, in 
the Year 1647; taught the People that God himſelf left 
his Glory in Heaven, under the, Government of Myfes 
and Elias, and came down and ſuffered Death on he 
Croſs. They deny the Trinity, the Immortality of the 
Soul, and ſay they have a Power of ſaving and damning, 
They frequently aſſemble together in Fields, and in the 
Evening both Sexes mect at Alehouſes or Places ap- 
| pron where, after fome Sort of Preachment, the 
Lights are immediately put out, and by the? Actions 
that follow, it is evident that they don't believe they Soul 


is immortal. 


Tyr.. This is a ſtrange Sect, indeed But pray what 
are thoſe whom you. call Methadiſis? FH 
Phil. It is _— given to all ſuch Perſons whoſe 
Way and Method is to preach in the. Fields, or at the 
Head of any Street; but it is a Name. more particularly 
given to the Followers of Mr. Whiefeld and el. 
But you arg. to note, that, there is as much Difference | 
between. IUitfieldiag: and. Weſtleyans, as between any 
FTC two 


ö 
f 
| 
j 
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two Se 
God to his Elect cannot be broken off: Whereas the 
Grace, and that it is poſſible for a Man to go on in De- 


erfection in this Life, incipal Places of Wor. 

ſhip for the Whitfieldians = ole Tabernacles in Moor- 

fields and Tottenbam- Court Road; and Mr. fl 

principal Chapel is the Foundery in Moor fields. 

4 Jam obliged to you, Li for your Information; 
are there any more Sects or Profeſſions worthy 

— preſent Notice? 

Phil. Not that Ease of at preſet; for all the others 
are blended, compgunded termixed with thoſe al- 
"Fr. ſpoken of, in ſome⸗ Reſpe or other. 

ol uf, you will be pleaſed juſt to mention them by 
le. 


Phil. I will (1. ) Cainites. (2 ) Butychians. (3.) Ebi- 
onites, (A.) Emunomeans. © (5.) Fataliſts. * 6.) Guftica 
7 95 Libertines. (8. 4 2 (9.) Aaterialiſti. 

f etorians, (A.] Origent/ls. 0 12.) Pelagians, 


14 750 8:1 dia (14.) TEA @rians,  (15.) Supralap- 
Km 7 1ans. | 669 Stoics. Ve. Tmitayians, &. 


F ati all or any of hk yh may read at Leiſure. 
a 


Of the Heathen 2 
2 Hierog hy ics of the Heathen A 8a 


Fir What do you mean by Mytholg ?? 

Phil. A general Account of the Al Hiſtory, of 
the Gods of the Heathens. | 

Tyr. What is the Uſe of Mythology? 

Phil. It furniſhes our Minds wes 1 Information ce 
fary to be known, in order that we may underſtand the 
Writings. of many 
particularly thoſe. Works which are wrote in Rhyme 
or Blank Verſe, in which you will find Similies and Al- 
luſions run cominually through the Works, and there- 
fore, for Want of being acquainted With Mythology, you 

cannot 


cs, the former believing that Salvation is obtained 
by Faith alone in Chrift Jeſus, and that the Love of | 


other Sect believe a Man is juſtified by Works and 
ow of Holineſs till he 8 at laſt even to a State of 


Mythology, or a 800 n ” the 


reat Men in the early Ages, but 


mort: 
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annot well underſtand the Deſign of ſuch Authors, 
o dra Alluſions from fabulous Hiſtories of this Sort. 
Hr. I know-it; therefore I want ſome Inſtructions 
in theſe Things, and hope you will treat a little upon 


Phil I will ; and here follows f | 
An Alphabetital Account of the Heathen Deities. 0 


V. B. As I have very little Room for 3 which requires 2 
Volume, I am obliged to treat upon it in the following Order, which 
i3 lufficient to give the Reader ſome Idea of theſe Things; but if he 
23 a Fancy hereafter to read more fully concerning it, let him com- 
ult Boyſe's new Pantheon, illu 


( by Acheron, Son of Titam and Terra; he furniſhed 
he. Titans with Water when they fought! againſt the 
Gods, and therefore they turned him into 'a River in 

ell; dut others ſay Acheron always was a River, but 
afterwards'was made or converted into a ſulphureous or 
ſtinking Lake. 9 go. Mort; Jo ow 

(2.) Achilles, Son of Piletes' and Thetis; his Mother 
Thetis was: fo fond. of him, that ſhe, fed him daily with 
Ambroſia, and at Night covered him with celeſtial Fire, 
and alſo dipped him into the River Styx, by which all 
his Body became invulnerable except juſt the Heel [ſhe 
held him by. Je afterwards was Pupil to the Centaur 
Chiron, who told him he would certainly be killed at 
the Siege of Troy, which was done by Paris, who, with 
a poiſoned Arrow, ſhot him in the Heel, and thereby 
mortally wounded him. 048%} Te. | 2 

(3.) Aeon, Son of Ariſtæus, a Prince noted for 
Hunting; but being curious to look at Diana while ſhe 
was bathing herſelf, ſhe rr him into a Stag, when 
his own Dogs purſued and killed him. net] 

(4: Adonis, the Son of Cynaras, King of Cyprus, and 
the Favourite of Venus. Mars turned himſelf into a 
ild Boar, and Adonis hunting it too eagerly, it turned 
and bit him in the Groin, and killed him: { Ar flyin 


with a Variety of Cuts, 


o his Succour, ran a Thorn into her Foot, from whenct 
the Blood falling upon a Roſe, turned it into a Carnation 
Led, and his Blood ſhe changed into a Flower, called 


(5.) Eolus, 


nemone. | 
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(5. )  Zolus; Son of Hi ppotes, and God of the „ Wi 


in general. See Boreas. 
 (6.) VEſculapius, God of Phyſic one of the Sons df 
Apolls, by the Nymph Coronis. He was killed by J. 
3 becauſe Pluto complained he did fo many Curg, 
e decreaſed the Number of the Dead. 
(7.) Amphion, Son of Jupiter and eig he wa 
ſuch, an excellent, Rerformer, on the Lyre, that he eve 
raiſed the Walls of Thebes by Harmony. 
ö Ampbitrite, Wife of Neptune. 
wy Apollo, God of Light 2 Muſic, Nen of 750 » 
and Latona; he is repreſented in various. Nritndes by 
_ _ accompanied with a Harp or: Lyre in his 
Han 


(io.) Ariadne, the favorite Wife or Miſtreſs of 
hor whole 1 = 17 among the: pay 
tions. 18 i anne 

(11:) A. us, avid one eie oyed by: "Ea to int 
Tupiter's Motions with Jo: had an hundred Eye; 
two of which only ny till Mercury lulled him t 
Sleep, and cut off his Head: But Juno, in Honour d 
his Dexvives to her, — his W into che Tail of 
Peacock.” pA L 21 bn 

It is common when. we det very diſcerning, pens 
trating Man, to ſay, “ He has as many Eyes as Argus: 
Or when we undertake to contrive any Thing by Cun 
nin and great Privacy, we fay, by way of Alluſio 

ad he the Eyes of Argus, he never coùld fee or di 
cover it Sni. bs 

(13.) Alteri 1a, Daughter of C uh who was accounts 
very modeſt, yet at laſt was defiled by Fuplter in th 
by orm of an Eagle. 

2243.) — the Goddeſs of Juſtice . Equity 
Daughter of Jupiter by Themis: She is: repreſented will calle: 
her Eyes bound or covered over, having in one Hani (it 
a Pair of balanced Scales, and in the other a Sword, 0 Sifte 
ſhew that Juſtice is not bia ted, but acts impartially. She times 
was moved to Heaven for her U YTightneſs, and makes with 
Conſtellation, or one of the 2 dcn, called Vir Hair 
or the Virgin. with 
( 4.) Atlas, Son of Jupiter and Sent * was 4 (10 
great Lover of Aftronomy and Geography, and ay killec 
| 
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1 
"re is repreſented bearing the whole Earth or Sphere 
n his Shoulders. | : 
(15.) Augeas, King of Elis, who was faid to keep 
ooo Oxen at a Time in one Stable, but as it had not 
been cleared for thirty Years, it was very noxious ; and 
herefore he hired Hercules to clean it, and promiſed 
him the Tenth of the Beaſts for his Service. Hercules 
performed it by turning the Courſe of the River Alpheus 
through the Stable; but Augeas would not ſtand to his 
Bargain, therefore Hercules killed him for his Perfidy. 

(16.) Aurora, Goddeſs of Light, and Harbinger of 
'S, bu tan, or Meſſenger of the Sun; ſhe was Daughter of 
14 Hyperion and Theia; ſhe bore Phaeton to Cephalus But 
her greateſt Favourite was Tithonius; ſhe got him tranſ- 


rels dated to Heaven, and after that into a Graſchopper, which 

teln every Year change or caſt their Coat or Skin, and then 

vill chirp afreſh and become lively, Thie Goddeſs is 

ü repreſented in various Ways; but in common ſhe is 

E ye; painted or pictured riding in a golden Chariot; upon 
im ug her Head is the Morning Star, and her Attendants are 

ur ate Dawn and Phoebus. g 


(17.) Bacchus, God of Mirth and Wine. He was 
Son of Jupiter and Semele ; he is called by a great many 
other Names or Appellations, viz. Dionyſius, Briſzus, 
Bimater, Burgenes, Tauriformis, Ny&tilious, &c. He is 
repreſented in various Shapes, by ſome mounted on a 
Tiger; by others, a very corpulent Youth, naked, with 
a very ruddy Face, crowned with Ivy and Vine Leaves, 
with a Thyrſis or Stalk in one Hand, and with the other 
pouring Wine into an Horn: But in general he is re- 
preſented ſtriding acroſs a Caſk, with a Bottle and Glaſs - 


in his Hands, and Mirth and Jollity in his Countenance, 
Juith Heng: all ſuch as are given too much to the Bottle are 
wil calle Bacchanalians. 

Hand (18.) Bellona, the Goddeſs of War, and Wife or 
oy diſter to Mars, She is repreſented various Ways, ſome- 
*. times driving a Chariot with Violence, and ſometimes 


with a lighted Torch or Trumpet in her Hand; her 
Hair compoſed of Snakes, and her Garments ſtained 
with Blood. | 

19.) Cacus, Son of Vulcan, and a noted Robber, 
killed by Hercules, 


(20.) Calus, 
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(20. ) Cælus, called ſometimes Uranus, the Offspring: 
Terra or Gaia, and the Father of the Sky or Firmament 

(21.) Cæculus, the third Son of Vulcan. His Moths 
conveived him by Means of a Spark flying into her Ly 
while ſhe fat by the Fire. He is repreſented with vey 
ſmall Eyes. 

(22.) Caliſto, Daughter of Lycayon, and one of th 
Nymphs of Diana She was debauched by Jupiter, an 
afterwards tranſlated into the Northern Confſtellatiq 
called the Bear. 8 

(23z.) Caſtor and Pollux, two twin Brothers, Sons 
Jupiter by Leda, Wife of Tyndarus, _ of Sparta 
they were both made a Conſtellation in Heaven, cala 
Gemini. They are repreſented like two beautiful tw 
Youths, riding on white Horſes, with Stars in thei 
Helmet, - | 

(24.) Cecrops, thoſe who took Wages of * rows t 
fight againſt Titan, but afterwards would not; therefor 

were turned into Apes, 

([ 25.) Cephalus, who ſhot his Wife Procris undeſign 
edly, with one of the unerring Arrows, which his belovel 
Aurora had furniſhed him with. 

(26.) Cerberus, Pluto's Maſtiff, called the three-headel 
Dog of Hell, born of Typhon and Echidna; he fawnel 
upon all who entered the infernal Regions; but alway 
devoured every one who attempted to return. Hercul 
| dragged him from Hell in ſpite of his Maſter Pluto; but 
the Monſter continually vomited Fire and Foam of Pai 
ſon, which, wherever it fell, produced that deadly Hen 
called Aconite or Wolf's-bane. | 

(27.) Cere;, the Goddeſs of Corn and Plenty, Daugh- 
ter of Saturn and Rhea; ſhe is alſo called — Dea, 
or the Great Goddeſs ; alſo Aletrix and Hammaſa, fron 
her nouriſhing all Seeds and Plants. She firſt taught 
the Art of Plowing and Sowing. She turned Abas into 
a Newt or Water Lizard. She loved Jaſon, Son d 

ove; but Jove, jealous of him, killed him with 1 
hunderbolt. She is repreſented very majeſtic and fat, 
_ Hair, crowned with Poppies, holding in her right 
and Ears of Corn, and ſometimes in her left a lighted 
Torch; and at other Times in a Chariot or Car, draw 

by winged Dragons or Lions, W 
— (28.) Chan 


— 
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(28.) Chaos, according to Heſiod, the Father of the 


ringt 
— Gods; but it is evident this is a Jumble, for which that 


lamen 

Moti famous Heathen Poet loſt great Credit, Abraham De- 

er A benbele attempted to paint Chaos; but though the Work 

th ven vas performed well, yet there was ſuch a Medley of 
Light and Darkneſs, Sc. wrong placed, that the whole 

of HMDeſign was ſpoiled, and became ridiculous. See Boyſe's 

er, af Pantheon, P. 2. 


ellatiq 109 Charon, the Son of Erebus and Nox. He is 5 


called the Ferryman of Hell, becauſe he uſed to ferry 
Souls over the Rivers Acheron and Styx. He is repre- 
ſented as a fat, rough-looking old Man, with a buſhy 
call grey Beard, bleared Eyes, and wearing Rags, or very 
1] twMitattered Garments, | | 

n the (30.) Cupid, the God of Love; there are various 
Opinions of his Pedigree; but it is generally ſuppoſed, 
that he- was the Son of Mars by Venus. He is repre- 
ſented blind, to ſhew that real Love ſees no Faults; and 
is alſo armed with a Bow and Quivers, or darting Ar. 
ows, to ſhew the Paſſion of the Mind through the Chan- 
nel of the Eye; and with Wings, to ſhew plainly that 
nothing is more fleeting than the ſudden Paſſion of Love, 
headell le is the favourite Boy of Venus, and her conſtant At. 
- wnaitcendant in her Amours. 

Wan thy _ See Veſta.  - | 
ercula 32.) Cyclops, Sons of Neptune and Amphitrite, They 


7 


5 
ere Slaves or Journe men to Vulcan, and uſed to forge 


Sons d 
5 
paris, 


ter 1 
erefot 


deſign: 
elovel 


0; but 
f Po. 1 hunderbolts;- &c. They had but one Eye, which was 
„Henin the Middle of their Foreheads. | 

( * Deianira, Wife of Hercules, and the Cauſe of 
aug bis Death. See Hercules. 
Da (34.) Diana, the Goddeſs of Chaſtity, Daughter of 
from Jupiter and Latona, and Queen of the Woods and Fo- 
taugt eſts. She had alſo ſeveral other Names, as Lung, 
„ into Delia, Hecate, Cynthia, &, Though Diana wes fo 


a 
remarkably chaſte. on Earth, yet when ſhe aſcended to 
he Skies, ſhe had ſeveral Amours, She had a Daugh- 
d fair, Wer by her Father Jupiter, whoſe Name was Erſa, or 
- right Ache Dew : Pan alſo defiled her in the Form of a white 
ghet Ram; but her Favourite was Endymion. Diana is re- 
tray preſented many Ways, becauſe ſhe cuts a ſhining Fi- 

gure in Hiſtory ; but ſhe is commonly depicted in a high 
Oban | E 2 Stature: | 


on d 
vith 1 
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Stature, her Hair diſhevelled, a Bow in her Hand,; heir 
Quiver at her Back, a Deer's Skin faſtened to he Ke \ 
Breaſt, with a purple Robe turned up to her Knee i 


and Gold Buckles or Claſps; being always attendy 
with Nymphs in a hunting Dreſs, with Nets, Hound 
&c. (2.) As Hecate, ſhe is repreſented of exceſſiꝶ 
Height; her Head covered with hideous Snakes; he 
Feet ſometimes by Serpents ; and under this Name an 
Character ſhe is called Goddeſs of the infernal Region, 
z.) As Luna, ſhe is repreſented with a Creſcent on he 
Jcad, riding in a Silver Chariot, drawn by white Hink 
and Gold Harneſs, but ſometimes by Mules, and x 
others by Oxen, becauſe of their Lunar Horns. 

(35.) See Hercules, : I. 

36.) Elyſian Fields ; the fictitious Name of a Pa.“ 
for the Happineſs and Reſt of the Juſt and Good aft 
their Departure. 

(37-) Epimethes, Brother to Prometheus, and Huſban 
to Pandora, who opened the Box of Evils upon Mankind, 
See Pandora. | + 
ag 38.) Europa, Daughter of Agenor, by the Nymyl 

elia, ſeduced by Jupiter in the Form of a white Bull; 
he afterwards tranflated her into the Conſtellation Tau | 
( 52. Eurydice, Wife of Orpheus. E 
(40. ) Euryſtheus, Hercules's Taſk-Maſter. See Herculu 
41.) Faunus, Father of the Fauns or Demi-Gods, a 
Goddeſſes of the Woods. 

42.) Feronia, the Goddeſs of Woods and Orchard, 

(47 Flora, called alſo Chloris, the Goddeſs of Flos. 
ers. Flora is generally repreſented in a cloſe Habi, 3 
holding in her Hands the F lowers of Peas and Beam e 
c. and the Painters have a great Field of Variety i dS 
painting her in ſeveral Attitudes, with Variety of Flow- 1150 
ers of all Sorts. . * 

44.) The Furies, three infernal Deities, called God. 
deſſes of Horror. Their Names were Te/phone, Ale Mr. 
and Megara. They are repreſented with Hair, com- um 
poſed of Snakes, Eyes very fierce and furious, holding > 
Chains in one Hand, and Whips in the other. 1 W 

(45.) Galaxy, the milky Way. oy. 2 

(46.) The Gorgons, four Sitters, of whom {edu 


was chief. They are repreſented with Snakes * 
"phy! Cy 


rr, r . OG — 


— eet—— —— 
— 


heir Hair, brazen Hands, golden Wings, and Tutks 


and, ; ike wild Boars. 
K te (47.) The Graz were three Siſters of the Gorgans 
ay ey are repreſented like old Women ; they had but one 
tende ye and one long Tooth common to all, which they 
— ſed occaſionally as each wanted, called alſo Lamiæ 
* * ind Empuſe. 5 
i ei (s.) The Harpies are Hello, Celeno, and Ocypete, 
* an Daughters of Oceanus and Terra; they are repreſented 
85 * ith their Faces like Virgins, Ears like Bears, Bodies 
TH k ke of, mnndgy human Arms and Feet, but having very 
ong Claws. | 
and z i Harpocrates, the God of Silence. 
(50.) Hebe, the Goddeſs of Youth, Daughter of Ju- 
per and Juno; but others ſay ſhe was 1 
4 1 uno after her eating immoderately of Lettuces. She 
as ſo beautiful in the Eyes of Jupiter, that he made 
ban er bis Cup-Bearer; but at a Feaſt of the Gods, poor 
nkinl Jebe, in waiting, had a Slip with her Foot, and had fo 


Indecent a Fall that put all in Confuſion, and Jupiter 
"| diſmiſſed her; but to repair this Loſs and Shame, Ju- 
e married her to Hercules. She is called the Goddeſs 
4 f all Life and Bloom, from > pring to Autumn ; then 

her Foot flips, the Leaves fall, and Ganymede ſucceeds 
her, who was the next Cup-Bearer to Jupiter, and 


— ſome ſay was afterwards turned into the Conſtellation 
— 45.77 2 5 
(5i.) Hate. See Mana (34. | 
_ (52.) Helle, who, riding ne eden Ram, fell off into 
Hate Sea between Europe and Aſia, from thence it is 
Bean called the 8 1 | 
6.) Hercules, the greateſt Demi-GoJ, Son of Ju- 


piter and Alcmena, Funo hated Hercules, and cauſed his 


Flows Mother to be a full Week in continual Pangs by her 

Gol. Enchantment, in the Shape of an old Woman; but 

Ali Galanthis at laſt ran to , and told her of the ſafe 

. Delivery of Alcmena, upon which the Goddeſs re-al- 

oldin ſumed her Shape, and fled: Alcmena was that inftant 
ealy; but Galanthis, for her Tidings, was turned into 

a Weſel. (2.) Juno, not content with this, ſent two 

Jedul large Serpents to deſtroy him in his Cradle ; but Her- 

abod cules, though ſo young, ſtrangled them both with the 
t E 3 Squeeze 


— 
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Squeeze of his Hands. (z.) His Labours would fill! 
Volume, therefore it muſt ſuffice to tell you, that Jun 
always fought his Ruin by many Stratagems. (4.) $he 
ſent the Nemean Lion againſt him, but he tore the fu. 
rious Animal in Pieces, and wore his Skin as a Troph 
of Victory. (5.) He next deſtroyed that formidahle 
Serpent or Monſter 1 ſſee Hydra). (6.) He de. 
feated the Centaurs, and took the wild Boar alive; tire 
Diana's Hind ; deſtroyed the Vultures or Birds of Prey 
in Arcadia. (7.) e bound the furious Bull which 
Neptune ſent againſt Minos, King of Crete. (8.) He 
ſlew the wild Horſes that breathed Fire, and devoured 
human Fleſh, the Property of Driomede the Tyrant. 
{9.) He alſo performed the hard Taſk of Augeas [ſee 
Augeas]. (10.) He defeated all the Amazons, carrie 
their Queen Hippolita to Theſeus, and gave her Belt w 
his Laſk-Maſter Eury/theus. (II.) He killed Gerym, 
King of Spain, who had three Bodies, with all his furious 


Oxen; his Dragon of ſeven Heads, his Dog of tuo 


Heads, and his watchful Keeper. (12.) He ſtole the 
golden Apples at the Heſperides, and killed the Dragon 
with a hundred Heads, that was ſet to guard them, 
(13.) Euryſibeus, thinking to deftroy Hercules, at laf 
commanded him to go to Hell, and fetch Pluto's Maſtif, 
Cerberus, which he performed; Eury/tbeus was ſurprized 
in the Performance, and afterwards ordered Cerberut 
back again. (14.) He releaſed Theſeus, chained to a 
Stone on the Banks of Acheron ; opened a Paſſage through 
the Alps; flew the furious Robber, Cacus ; with a Num- 
ber of other heroic Actions too tedious to enumerate; 
and yet he was ſo captivated with the Love of Amphalis, 


Queen of Lydia, as even to ſpin amongſt her Women, 
and ſuffer Female Chaſtiſement> (15.) His Death was 
occaſioned by his Wife Deianira; for the Centaur Neſus 
offering Violence to her, Hercules ſhot him with one 
of thole dreadful Arrows he had dipped in the Blood d 
Hydra, which Arrows poiſon all Things that they en- 
ter: Redo however, you jealous of Hercules on 
{ 


ſeveral Accounts, and at laſt managed it fo as to get him 
to put on/the poiſonous Garment of Neſſaus, which be 
no ſooner had done, but he was taken delirious, ſuffered 
the moſt excruciating Tortures, and in Agony ran wild 

p | through 
4 | 
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hrough various Regions; he at laſt came to Mount 
Deta, where he erected a Pile of Wood, ſet it on Fire, 
and threw himſelf into it, and was conſumed.  Lycus, 
is Friend, followed him in this unhappy Situation, but 
zrcules threw him into the River Thermepolis, and he 
became a Rock; he gave his Arrows to Philofetes, who. 
afterwards buried his Remains in the River Dyra. (16.) 
ercules is depicted ſeveral Ways, but in general in a 
ſtanding Attitude, with the Skin of the Nemæan Lion 
pyer his Shoulders, and reſting upon a large Club; at 
other Times naked, with his Club in his Hand. 
(54.) Hermapbroditus, Son of Mercury and Venus, 
ho was joined in one Body to Salmacis, by her Innova- 
jon; from hence ſprang the Hermaphrodites, or People 
in whom both Male and Female Sex are faid to be united 
in one Body. | 
(55.) Heſperus, the Son of Atlas, transformed into the 
Morning Star. - / | 
(56.) Hyacinthus, Apollo's beloved Boy, turned into 
the Flower, Hyacinth. 
(57.) Hades, (called Pleiades the ſeven Daughters 
of Atlas; They grieved fo much for the Death of their 
Brother Hyas, that — — changed them into St rs, and 
they are placed in the Heads of the Conſtellation Taurus, 
and their Riſing and Setting are ſuppoſed to be attended 
with Rain. | 
(58.) Hydra, a Serpent. See Hercules. 
(59.) Hymen, the God of Marriage, and Son of Bac- 
chus and Venus. He is repreſented as having a very fair 
Complexion, in a Robe of Saffron-colour; and crowned 
with the Herb Amaricus, or Sweet Marjoram. 
(60.) Hyperion, Son-of Czlus and Terra. | 
(61.) Janus, called alſo Biceps, Bifrons, and Didy- 
meus, the God of the Months and Years; he is repre- 
lented with two Faces, as looking to the paſt and com- 
ing Year,. and in general ſignifies the Sun. 
62.) Zaſon, Son of Æſan, who fetched the Golden 
Fleece from-Colchis. 
_ (63.) Jris, Daughter of Thaumas, and Juno's favour- 
itt Companion and Meſſenger; ſhe is repreſented of 
ſurpriſing Beauty, with Wings, and riding on a Rain- 


bow. 
„ (64.) Juno, 
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64.) Juno, Queen of Heaven, and both Wife and 
Siſter of Jupiter. She is alſo the Goddeſs preſiding over 
Marriage and Childbirth ; and bears too many Names 
to be inſerted here, the principal whereof are Lucing, 
Pronuba, Fuga, Domiduca, Unia, Cinxia, &c. She wiz 
very proud and jealous, and left her Seat in Heaven in 
Paſſion ; but Jupiter, by the Perſuaſion of Citheron, had 
a very beautiful Image, which was called Platea, which 
rode in Jupiter's Chariot, and it was reported ſhe was 
going to be made Queen of Heaven inſtead of imperious 
uns; upon this Juno returned, and attacked the new 
Bride, and tore off all her Ornaments; but having 
found the Deceit, ſhe ſeemed to be pleaſed with the 
Contrivance, and lived more contented and complaiſant 
with her Huſband. Juno ſignifies the Atmoſphere. She 
was given to reſent every Trifle, but none felt her Re- 
ſentment more than Hercules, though at laſt he was 
indebted to her for his Immortality; for Pallas brought 
him in his Infancy to Jupiter, who put him to Juny's 
Breaſt to ſuck while the was aſleep; but the Goddess 
waking ſuddenly, the Milk ran from her Breaſt, and 


falling ſuddenly upon the Sky, cauſed the Gataxy or 
milky Way, which runs in the Heavens from North to 
South ; ſome Drops falling upon the Earth cauſed the 
Lilies to become white, which before were yellow, 
This Galaxy is in Fact a vaſt Collection of Stars, too 
diſtant for Diſcernment by the gr Eye. 


(65. Jupiter, great King or Maſter of all the Deities; 
Son of Saturn and Rhea, or Veſta. His Exploits cannot 
be inſerted here: It is ſufficient to fayy-(1.) He firſt de- 
ſeated the Titans, who warred againſt his Father Saturn, 
and then afterwards dethroned his Father. (2.) He had 
ſeveral Wives beſides Juno, viz. Metis, whom he de- 
voured when big with Child, and he himſelf became 
pregnant with Ainerva, who ſprang out of his Head full 

rown. (z.) He turned himſelf into all Manner of 
—. —_ orms to betray the Honour and Chaſtity 
of the Nymphs and Goddeſſes. (4.) He deflowered 
Caliuo in the Form of the Goddeſs of Chaſtity, and then 
turned her into a Bear, and made her afterwards a Con- 


ſtellation of that Name. (5.) Alſo his Siſter Juno, in 


the 
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e Form of a Cuckoo, by whom he. had Hebe, Mars, 


Alcan, and Lucina. (6.) In Form of a white Bull, he 
arried off Europa into Crete; ſurprized A/teria in the 
ape of an Eagle; gina in the Similitude of a lam- 
bent Fire; (Htoris in the Form of an Ant; Amphytrion 
in the Form of her own Huſband; ind even Danae, 
hough her Father built her a Tower of Rraſs to ſecure 
her, he deſcended in a golden Shower, baffled the Keep- 
ers, and took her. (7.) He turned Lycaon into a Wolf, 
for ſerving up the Fleſh of one of his Domeſtics at Ta- 
ble, while Jouve was preſent, and conſumed his Palace 
with Lightening. (8-) He alſo deluded Semele, Ie, and 
many others; but worſt of all, (g.) He one Day _ 
che beautiful Boy Ganymede, Son of Tros, and made 
him Cup-bearer and Pander of his Luſt. (10.) The 
Reign of Jupiter not being fo regular and mild as that 
of Saturn's, it was now called the Silver, inſtead of the 
Golden Age. (11.) Jupiter is repreſented various Ways, 
but in general like a grave, majeſtic Man, fitting on a 
Throne, holding Thunder and an Eagle in his right 
Hand, and Darts or Victory in his left; at other Times 
the Eagle is at his Feet. | 
96) Latona, Mother of Apollo, and his twin Sifter 
1ana. ; 
(67.) Lethe, a River of Forgetfulneſs, whereby all 
who drink of its Waters forget all paſt Tranſactions. 
(68.) Lucina, one of the Names of Juno, and Diana. 
(69.). Mars, the God of War. Juno bare him alone, 
as Jupiter bare Minerva, and in Oppoſition to her Huſ- 
band, called him the God of War or Revenge. She 
appointed Thero or Fierceneſs to nurſe him, and ſent 
him afterwards to the barbarous Scythians for his Educa- 
tion. (2.) Mars is alſo called Quirinus and Gradivus. 
3.) Mars is often repreſented in a ſtanding Attitude, 
with Breaſt-plate and Helmet, a Sword or Weapon in 
his right Hand, and a Shield in his left; but in general 
he is repreſented with a fiery Aſpect, completely armed, 
drawn by raging Horſes, extending his Spear, and in 
the other Hand graſping a Sword, embrued with Blood, 
having Diſcord, Clamour, Terror, and Fear for his At- 


tendants, 
| E 3 (70.) Meduſa, 
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(70.) Meduſa, raviſhed by Neptune, and her Hair 
turned into Snakes by Minerva, and afterwards had her 
Head cut off by Perſeus a | 

(71.) Mercury, (called alſo Hermes) the Son of Jui. 
ter and Maia; he is eſteemed as a Demi-Deity, and call. 
ed the Meſſenger of the Gods, or Meſſenger of Speed, 
He is ſaid to preſide over Eloquence, Sprightlineſs, and 
Activity. (2.) It is on this Account that he 1s called 
ſometimes the Father of Theft and Deceit, being capa. 
ble of gaining his Deſign by cunning Tricks and. deceit. 
ful Speeches. (3.) This he ſhewed very early ; for 
Vulcan being fond of him in his Infancy; one Day dan. 

dled the little Brat in his Arms; Mercury, in Return 
for his Love, ſtole away all his Tools. (4.) He alſo 
ſtole the Ceſtus of Venus, and the Scepter of Jupiter; 
but attempting to ſteal his Thunderbolts, he burnt his 
Fingers <a, A (F.) After this he ſtole the Cows of 
Admetus. (6.) But he is in general called the God of 
Rhetoric, Eloquence and Oratory. He was alſo fa- 
mous for his Skill in Muſic, and firſt taught the Art of 
Letters, and therefore was often called to decide Quar- 
rels among the Gods as Arbitrator. (7.) He is repre- 
ſented ſtanding on his right Leg, his left Hand pointing 
8 and in his right Hand a winged Caduceus, and 
Wings upon his Head and his Heels. 


(72.) Midas, King of Phrygia, who gave falſe udg- 


ment, by praiſing Pan's pretended Harmony before 
_ rewarded by having Aſs's Ears placed upon 
his Head. . 12 

(73. Minerva, (called alſo Pallas) the Goddeſs of 
War, Wiſdom and Sciences. She was born full grown 
in the Iſle of Rhodes, by Means of Jupiter's. violently 
ſtriking his own Head, whence ſhe ſprang ; on which 
Account ſhe is called Athena, becauſe ſhe never ſucked 
the Breaſt; and by others Ametroſs, as having no Mo- 
ther. She excelled all others in the Art of Spinning, 
and therefore ſhe turned Arachne, the Daughter of Ja- 
mon, into a Spider, becauſe ſhe challenged her at this 
Art. Minerva 1s repreſented various Ways, but more 


fully in a fine Poſture or ſtanding Attitude, a ſteady, yet 
ſmiling Countenance, is completely armed, has a Gold 
Breaſt-plate, a Spear in her right Hand, and a fright 
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Agis in her left, with the Head of Meduſa, accompa- 
nied with Snakes. Sometimes ſhe has an Owl and Cock 
at her Feet or in her Hand; the former an Emblem of 
Wiſdom, and the latter denotes War, | 

(74:) Minos, one of the Judges of Hell. 

(75.) Momus, the God of Pleaſantry and Humour. 
He was ſuppoſed the Son of Somnus and Nox. He is 
called Jupiter's Fool or Jeſter, and was often ſent for to 
make the Gods merry. A Story is related of him as fo]- 
lows: Neptune, Minerva, and Vulcan, one Day chal- 
lenged each other for their Skill, and left it to Momus 
to decide. Neptune made a Bull, but he found Fault 
with it, becauſe his Horns were not ſet before his Eyes 
that he might puſh with greater Certainty. Minerva 
made an immoveable Houſe, which he diſliked, becauſe 
it could not be moved in caſe of bad Neighbours ; and 
Vulcan made a Man, which- he highly condemned, be- 
cauſe he had not a Window in his Breaſt, to ſee what was 
coming upon, or might happen to him. 

(76.) Morpheus, the God of Sleep and Dreams: He 
is repreſented by the Figure of a Bo aſleep, with one 
Arm or Elbow leaning on a black Marble, (ſignifying 
Night) and with a Bundle of Poppies under the other 

rm. - 

(77.) Muſes, the Daughters of Jupiter and Mnemoſyne. 
(1) Gepe refed over Re and vocal Muſic. 
(2.) Clio, the Muſe of Hiſtory and Narrations. (3.) 
Erato, the Muſe of Poetry, and Inventreſs of Dancing. 
(4.) Thalia preſided over Comedy, or whatever was 
merry. (5.) Euterpe over Tragedy. (6.) Melpomene 
over Lie and Epic Poetry, and Di nity of Style. (7.) 
8 ore, called Protectreſs of Muſic, Inventreſs of 
the Flute, and preſided alſo over Logic. (S.) Polyhym- 
ma over Oratory, Poetry, and fine Geſture ; wh: (9.) 
Urania, the Muſe who preſided over all celeſtial Subjects, 
as Prayer, Praiſes, and divine Muſic. | 

(78.) Netades, the Nymphs of Brooks and Rivers. 

(79.) Nemeſis, Daughter of Jupiter and Neceſlityz 
one of the Goddeſſes of Juſtice, having a Pair of Scales 
in one Hand, and a Whip in the other. 

(80.) Neptune, the moſt noted Son of Saturn and Ops 
or Vella, on the — of Jupiter. His favourite 


Wife 


1 
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Wife was Amphitrite, who was gained to him by the 
Interceſſion of the Dolphin, which Neptune afterward 
placed among the Stars. (2.) He had two other Wives 
Salacia, from the Salt Water, and Yenelia, the Ebbing 
and Flowing of the "Tides. (3.) He is called God d 
the Sea or Ocean. (4.) He changed Theophane into an 
Ewe, and himſelf into a, Ram, and begat the golden 
fleeced Ram. (5-) He is repreſented with dark Hair; 
his Garment a Sea-green, riding in a large Shell, drawn 
by Sea-Horſes, with a Trident in his Hand, attended 
by a g Train of Sea-Goddeſſes, Tritons, and Sea. 

ymphs. _ 

(81.) Nereus, Son of Oceanus, and Maſter of the 
gean Sea. a 

(82.) Nox, the moſt ancient of all the Deities. She 
had a numerous Offspring of Gods and Goddeſſes. She 
married Erebus, by whom ſhe had Labour, Emulation, 
Deceit, Fear, Darkneſs, Complaint, Miſery, Partiality, 
Ns Diſappointment, Diſeaſe, War, 3 Want, 


(83.) Oceanus, the Son of Cælus and Terra. 
(84.) Ops, one of the Names of Cybele. 

(85.) Oreades, Nymphs of the Mountains. 

(86.) Orion, the Son or Production of Jupiter, Nep- 
tune, and Mercury. The Story is as follows: They all 
took a Tour to Tanagara, a City of Bæotia, where they 
were well entertained by the hoſpitable Hyricus, in Re- 
turn for which they deſired him to aſk what he pleaſed, 
and it ſhould be granted. Old Hyricus requeſted he 
might have a Son in his old Age; accordingly, they 
bade him — an Ox-Hide, which was done; and aſter 
they had made Urine (or piſs'd) in it, they bade him 
bury it ten Months, and then take it up; which he — 
and upon taking it up found a fine Boy, which he name 
Urion, from their Urine ; but it being more decent, he 
was afterwards called Orion. He was killed by Diana 
in hunting, and afterwards tranſlated to a Conſtellation, 
called Orion, which uſed to be remarkable for producing 
Rain and Storms, when he roſe acronically. 5 

(87.) Orpheus, the Son of Phebus, by the Muſe Cal- 
liope. He was fo remarkably ſkilled in the Performance 
ef Muſic, that he went down to Hell to fetch by be; 
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loved Wife Eurydice, and he effected his Deſign; for he 
ſo charmed old Pluto and Proſerpine with his Harmony, 
that they had n Power to hold her. Some fay he was 
tore to Pieces by Bacchus ; others that he was tragsformed 
into a Swan; be this as it will, his Harp was tranſlated 
to Heaven, and formed a Conſtellation. He is often re- 
preſented by a Youth, with Life and Sprightlineſs, play- 
ing on a Lyre or Siſtrum, with a tame Lion by him, to 
ſhew the Power and Efficacy of Muſic. : 

(88.) Orus, an Egyptian Deity, Son of Ofiris and Jſis, 
and is generally repreſented ſtanding between them, like 
a Cupid or winged Boy. E: | 

(89.) Ofiris, an Egyptian Deity, Brother and Huſband 
to Is, and Brother to Typhon. 

000.) Pales, the Goddeſs of Shepherds. 

(91.) Pallas. See Minerva. | 

S (92.) Pan, the God of Shepherds and Hunters, be- 
cauſe he preſided over Flocks and Herds. He is eſteemed 
as an Egyptian Deity, and is ſaid to be the Son of Pene- 
lope. He is repreſented with a ruddy Countenance, two 
ſhort Horns on his Head, a long thick Beard, cloathed 
with a ſpotted Skin, crowned with Pine, having a Shep- 
herd's Crook in one Hand, and Reeds or Pipes of une- 
qual Lengths in the other, with a Noſe, Feet, and Tail 
like a Goat. 

: (93-) Paris, youngeſt Son to Priamus, King of Troy. 

(94 Pandora, the firſt Woman formed by Vulcan. 
All the Gods and Goddeſſes preſented her with ſomething 
to add to her Perfection, Pallas gave her Wiſdom, Venus 
Beauty, Mercury Eloquence, Apollo Muſic, — Riches ; 
but Jupiter thought ſhe was not yet a complete Woman, 
therefore Di = __ wo _ a "wy 2 7 26 
taining Diſcord, Envy, Calumny, Diſeaſes, Age, War 
Peſtilence, and Annes ; Which 2 Nb 3 
opened, and let out all theſe Plagues among Mankind; 
nothing remained but Hope at the Bottom. 

(95.) Pegaſus, a winged Horſe, produced by the Blood 
which fell from Meduſas Head. 

96.) Perſeus, the Son of Jupiter and Danae. He 
al- vas pretty famous for Arts and Literature, and alſo he- 
ice ic Actions, He cut off Meduſa's Head; then he 
de- mounted Pegaſus, and delivered Andromeda, the Daugh- 
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ter of Cepheus, from an horrible Sea-Monſter, and after. 
ards he was placed among the Stars. 
(97.) Phebus, one of the Names of Apollo. | 
(98.) Phaeton was the Son of Apollo, by the Nymph 
Clymene : He was from his Infancy of an aſpiring Dif. 
poſition, and fo remarkably conceited, that he under. 
took every Thing with a ſure Confidence of performing 
it; and though he had been often reproved for his Raſh. 
neſs, yet he could not be diſſuaded from every Attempt; 
but the moſt remarkable of all is this : _— accuſed by 
Epaphus for being a Baſtard, he told his Father Apoll 
thereof, and appeared uneaſy at the Reproach : poll 
to appeaſe his fiery and hot Diſpoſition, ſoothed him, by 
telling him that whatever he aſked of him ſhould be 
— Phaeton then requeſted that he might drive the 
-hariot of the Sun round the Globe for one Day only: 
Apollo, ſorry he had made ſuch a Promiſe, endeavoured 
to convince him of the Danger, and prevailed upon ſe- 
veral Friends to repreſent to him his Inability of a Taſk Never 
fo arduous, and beyond his youthful Years, and alſo N ize 
with ſuch furious and ungovernable' Horſes : But Phae- 
ton perſiſting in his obſtinate Reſolve, and Apollo not 
being able to get off from ſo ſtrict and direct a Promiſe, 
ſubmitted to the giddy conceited Youth ; but no ſooner 
did he mount the Chariot, than he felt the Conſequence 
of his Arrogance and Ambition, for the Horſes imme- 
diately ran unreſtrained and furiouſly along, nor could 
he, with all his Pride and Endeavours, command the 
Reins, ſo that they fled at Random, and had nearly ſet 
the World on Fire, but for the Interpoſition of Jupiter, 
who, with his Thunderbolts, ſtruck him headlong into 
the River Eridanus, now called Po. His three Siſters, 
Phebe, Lampetia, and Phaethuſa, lamented him ſo much 
on the Banks, that they were at laſt changed into the 
black Poplar Tree.* | 


* Of all the Tales in the Heathen Mythology, none affords a bet. 
ter Leſſon for Youth than that of Phaeton's Conceit and headſtrong (tc 
Raſhneſs. For hereby they are taught not to aſpire beyond their (1 
little Spheres ; but conſtantly and real to obey their Parents, and N 
be ready to receive and follow all od. Advice, leſt they come to Ne V 
ſudden and untimely End, 

| | (99.) Phic- Wil tar's 
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(99.) Phlegeton, one of the ſulphureous Rivers of 
Hell. + | | 

{100.) Pleiades, the ſeven Daughters of Atlas by 
Plzione ; their Names are Maia, Electra, Haltyone, Ce- 
lena, Afterope, Taygete, and Merope ; Jove tranſlated 
them into a Conſlellation, commonly called the feven 


Stars. 

(101. ) Pluto, Son of Saturn and Ops, and King or 
Ruler of Hell and all the infernal 2 He is re- 
preſented in a Chair, drawn by four black Horſes, with 


the other. 
Trees, but particularly of Apples. 


great Favourite of Pallas; but having deceived Jupiter 
by making a Figure in Clay, and animating it by f ire, 
which he ſtole from Heaven, the Thunderer reſented it 
ever after; and therefore ſent Mercury and Vulcan to 
ſeize and carry him to Mount Caucaſus, and chain him 
there to a Rock, and ſet a Vulture to prey upon his 
Liver, which Jupiter moſt barbarouſly renewed. every 
Day in Proportion to what the Vulture devoured : But 
Hercules killed the V ul d releaſed him. 

(104. ) 14 of tons the Daughter of Jupiter and Ceres, 
raviſhed by Jupiter, in Form of a Dragon. She was 
married to Pluto. | 

(iog.) Proteus the Son of Neptune, * 7 mph 
Phenice, and Keeper of the Sea-Calves. He had Power 
to turn himſelf into all Manner of Shapes. 

(106.) Pygmalion fell in Love with an Image of his 
own making, and Venus changed it into a Woman for 
11 and — — her. 5 FF 

107.) Python, an enormous Serpent, ſent by Juno to 
devour 1 but Apollo killed it. . 
0 ( o8.) Rhadamanthus, one of the inferior Judges of 
ell. 

(109.) Rhea, one of the Names of Cybele. 

(110.) Saturn, the youngeſt Son of Cælus and Terra. 
He was perſuaded by his Mother to exclude his elder 


tan's Stead, he engaged to devour all his Male — 
| that 


a black Wand in one Hand, and ſometimes a Sceptre in 
(102.) Pomona, the Goddeſs of Orchards and Fruit-' 


(103.) Prometheus, the Son of [apetus. He was 2 
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that they ſhould not inherit after him; but Yea hid one 
Boy and preſerved him. Saturn heard of it, and de. 
manded the Boy, but his Wife, inſtead of the Child, 
= him a Stone, which he greedily ſwallowed, and 
e, for the Honour, named the Stone Ab-addir. (2,) 
The Reign of Saturn was ſo mild and happy, that it 
was called the Golden Age. (3.) Saturn 1s generally re. 
preſented like an old Man, bare and bald-headed, full of 
Age and Infirmities; in his right Hand is placed either 
a Sickle, Scythe or Key, and a Serpent in his left, or 
twining in a circular Form, with his Tail in his Mouth, 
thereby repreſenting the Year, and Eternity, as the fu 
revolves into itſelf, and the other is without End. 
..) Catyrs, the Attendants of Bacchus, who reſided 
in Woods and F oreſts ; they were very luſtful and wan. 


ton, and delighted to defile the Nymphs. They had 
deformed Heads, ſhort Horns, hairy Bodies, crooked 
Hands, Legs and Feet like Goats, and Tails like 
Horſes. | 
(112.) Semele, Daughter of Cadmus, and one of Ju- 
= y Miſtreſſes, who vainly deſired the God to embrace 


er in the Radiance of his Glory, as Juno was uſed to 
receive him. 42 with Reluctance granted her Re- 
queſt, and ſhe, for her Folly, was conſumed in the Ef. 
fulgence of his Brightneſs, being unable to withſtand the 
dazzling Luſtre. This was a deſigned Artifice of Jun 
to deſtroy her. 

(113.) Silenus, the God of Drinking. He was Pre- 
ceptor to Bacchus, and is repreſented or depicted as a 
ſhort, corpulent, old Man, with a red Face, and pro- 
minent Forehead, a flat Noſe, and large Ears; ſeated 

upon an Aſs, and yet ſupporting himſelf with a long 
Stick or Staff in one Hand, and in the other a Cantharw 
or Pitcher, whoſe Handle ſeems to be worn out by fre- 

quent Uſe. | 
(114.) Syſphus. Authors differ about him, but it 15 
ſaid that he was a Trojan Secretary, and very unfaithful 
to his Truſt : Others ſay he was a noted Robber. How- 
ever, all agree that his Puniſhment was this: He was 
condemned to roll a great Stone to the Top of a very 
high Hill, which no ſooner -came near the Summit but 
down it rolled again. From hence comes the — 
| aying, 
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1 one MNaying, for Perſons who are in ſuch conſtant Toil, La- 
| &. our, and Slavery, that they, without a View of Eaſe 
child nd Freedom, ale like 24 us, 

(115.) Styx, one of the Rivers of Hell, noted for be- 


ng as much too cold as Phlegethon is too hot. It 1s that 
River which Souls are ferry'd over by old Charon into 
e Ehſian Fields. 


11 (116.) Sylvanus, one of the Gods of the Groves. 

ither (117.) Syrens, Daughters of Achelous, ſo noted for 
t. or their harmonious Voices, that whoever heard them were 
outh, ſure to be decoyed and killed by them. Their upper 
fir Parts are like a Woman, and their lower Parts like a 


Fiſh; and from hence comes the idle Tale of Meremaids, 
Liz, Maids of the Sea. > 
s (118.) Tantalus entertained the Gods with the Fleſh 


"hat of his own Son, for which he was ſent to Tartarus, and 
oked there afflicted with eternal Hunger and Thirſt; having 
like boch Water and the beſt Meats and Fruits within a 


very ſmall Space of his Lips, yet as often as he attempted 
to ſnatch at either, they were immediately removed from 
his Reach. Hence comes the Word to tantalize, or 
teize, by ſhewing Things deſirable, and yet denying 
them to uss | 

(119.) Tartarus, Hell, or the dark and diſmal Receſſes 
of the infernal Regions, the Place for wicked Souls, ſur- 
rounded by the flaming Waters of Phlegeton, and com- 
mitted to the Care of the three Furies, or avengeful Siſ- 
ters, Alecto, Megæra, and Tifiphone. 
(120.) Thamyris, for challenging the Muſes in Muſic, 


= &c. was ſtruck blind by Jupiter, and ſent to Tartarus. 
* (121.) Themis, the Goddeſs of Laws and Ceremonies. 


(122.) Tereus raviſhed Phibmela, and afterwards was 


transformed into a Lapwing. 
(123.) Terra, the Mother and Wife of Czlus. 


* 124.) Theophane, a beautiful Virgin, transformed by 
+ i eptune into an Ewe, and he, in the Form of a Ram, 
WT begat the golden fleeced Ram of her. 2 
ow (125.) Theſeus, Son of Ageas. 

wad (126.) Thetis, Mother of Achilles; ſhe dipped him in 
of the River Styx to make him invulnerable, and then com- 
but mitted him to the Care of the Centaur Chiron, to inſtruct 


him in War, : 
| (127.) Tireſias, 
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(127.) Tireſias, deprived of his Sight by Minerva, be. 
cauſe he happened to ſee her bathing in a Fountain. 

(128.) Tiſiphone, one of the Furies. Being rejected 
by Cytheron, ſhe killed him by throwing one of her 
Snakes round his Body. 
 (129.) Titans, monſtrous Giants, who ſprang from 
the Blood of Saturn's Wound when caſtrated by his Son 
Feber. Jupiter, for this Act of unnatural Diſobe. 

tence, was perpetually harraſſed by the Titans, who 
waged War continually with him; and had not Apoll. 
Juno, Mercury, and Grant other of the Gods, but 
particulary Hercules, aſſiſted, they had dethroned Ju- 
piter ; for Typhon, the moſt monſtrous of all the Giants 
took Jupiter Priſoner, forced his own Sickle or Scyme- 
tar out of his Hand, and carried him on his Back to Ci- 
licia, and bound him in a Cave; but he was reſcued, and 
Ty hon fled to Sicily, where he was covered with a huge 
Mountain, which ever ſince vomits Fire, and is ſuppoled 
to be AÆAtna. | 

(1 8050 Tityus, Son of Jupiter and Elara. He attempted 
the Chaſtity of Diaua and Latona; and: Apollo killed 
him, and ſent him to Tartarus, where he was chained 
down flat on his Back, having a Vulture preying on his 
Liver. It is reported he was of ſuch an enormous viz 
as to cover nine Acres of Ground. 

(131.) Triton, Son of _—_— by Amphitrite ; he uſed 
to ſteal the Cattle from the Tanagrian Fields, and deſtroy 
ſmall Veſſels on the. Coaſts ; but the Inhabitants made 
him drunk at an Invitation, and then cut off his. Head. 
Triton is repreſented with a large Mouth, bluiſh Eyes, 
and ſhort matted Hair, his Shoulders covered with Pur- 
ple, variegated with Scales: From the Waiſt upwards 

e is like a Man; his Feet like à Horſe, and his lower 
Parts like a Dolphin, with a forked Tail, and ſome- 
times drawn in a Car by Horſes of a Sky Colour, hav- 
ing in his Hand a Shell Trumpet. 


. (132.) Typhan or Typþheus, the moſt noted of the Ti- 


tans or Giants, ſaid to have an hundred Dragons Heads, 
Eyes of Fire, and uttering diſmal Sounds. See Titans. 

(133.) Venus, the Goddeſs of Love and Beauty. She 
ſprang from the Fermentation of Froth upon Saturns 
Caſtration, which was thrown into the Sea, from wheas 
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?, be. e is alſo called Aphrodite. She was ſo exceeding beau- 
iful, that at the Aſſembly of the Gods, all had a De- 
ected Nie to marry her; however, Vulcan at laſt gave her ſome 
F her Poppies, which threw her into a Sleep, and then took 


Poſleffion of her Perſon; but ſhe was even with him 


fron {Wferwards, having Amours with Apollo, Mars, Mercury, 
Son nd Neptune; but her deareſt Favourite was Adonis. She 
obe. Pad many Names, ſuch as Marina, from her being born 
who in the Sea; Melants, from her nocturnal Amours ; alſo 
poll, M Ieretrix, Genetrix, &c. She had Temples almoſt in 
but every Place. She is repreſented in various Attitudes, but 
Ji Weencrally clothed with Purple, glittering Gems on her 
ants, lead, fitting in an Ivory Car, drawn by Swans or Doves 
me- Nat other Times in a ſtanding Poſture, a very ſmiling and 
> (i- engaging Countenance ; attended by Doves, but ſeldom 
an Without her Son Cupid by her Side. 
huge (134.) Veſta the Elder, called alſo Cybele, the Daugh- 
oled ter of Cælus and Terra. As V. %a, ſhe is repreſented ſit- 


ting, with a Sphere in one Hand, and a lighted Torch 
in another. As Cybele, ſhe is repreſented in a Phaeton 
or lofty Chariot, x ans. 2, Lions, crowned with Tow- 


ers, with a Key in one Hand extended. a 
* (135. ) Yea the Younger, the Goddeſs of Fire, Daugh- 


ter of Saturn by the Elder Ye/ta, and Siſter to Jupiter, 


Pluto, Neptune, Juno and Ceres. 


uſed (136.) Vulcan, the God of Fire, Son of Jupiter and 
roy Juno, but others ſay of Juno only; however, it is agreed 
_ that he was ſo deformed, that he was caſt out of Heaven 


upon the Iſle Lemnos, and in his Fall had his Thigh 
broke, which rendered him yet more deformed. But to 
repair ſo great a Loſs, he erected a F orge, and taught the 
Art of working in all Manner of Metals. His Jour- 
neymen or Aſſiſtants were the Cyclops, and the princi- 
pal Works he performed were as follows. He made 
Thunderbolts for iy * He alſo made Neptune's Tri- 
dent; the invincible Helmet for Pluto; a golden Crown 
for Bacchus; a Chariot for the Sun and Mars; the di- 


ds, vine Armour of Achilles; the invincible Armour of 
Is, Aneas : But to ſhew his Skill, he made his Mother Juno 
dhe a Chair of Gold, which was ſo contrived by hidden 
n's Springs, that when ſhe ſat in it they cloſed her ſo faſt 
ce that ſhe could not move till ſome one came to her Aſſiſt- 
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ance. (2.) He has alſo ſeveral other Names, viz. Len. 
nius, Mulcifer, or Mulciber. He was very jealous d 
Venus, and that not without Cauſe ; for Mars was one 
of her chief Gallants; but the Sun watched all their 
Motions. Mars perceiving this, placed the Boy Ale. 
tryon, or Gallus, to watch all Night, and give him No. 
tice before Apollo aroſe in the Morning ; but unlucky 
for them, their little Watch fell aſleep, and the Sun in 
the Morning ſaw Mars and Venus in Bed, and told ul. 
can, who immediately made him a Net and caught then 
both in it, and there kept them ſome Time, and ex. 
/ —4 them to all the Gods and Goddeſſes moſt ſhame. 

ully, Mars, to be revenged on Alectryon, turned him 
into a Cock, who, ever 1ince, gives Notice, by hi 
Crowing, of the Approach of Apollo, viz. of the Sun's 
riſing. Vulcan is generally depicted like a ſqualid, lame, 
and deformed Man, working at an Anvil, and attended 
by the * his Journeymen. 

Thus, Tyres, have I given you a conciſe Account af 
the Heathen Mythology, N N not ſo compre- 
henſive as the Pantheon, by Dr. Boyſe, yet will help 
you very much to underſtand all poetical and other Au- 
thors, who#have made, and do make or draw Alluſiens 
from this fabulous Hiſtory. | 
Tyr. I humbly thank you, kind Philomathes, 
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Book of Knowledge, &c. 
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— NATURAL PHIL OSOPHY, Sc. 


SECT. L 


nt r. HAT is Philoſophy ? 
heb Phil. Philoſophy is the Knowledge or Study 


of Nature and 01> founded on the ſelf-evident 
Principles of Truth and right Reaſon. 
Fr. What does it principally teach us? 
hil. 2 teaches us to ſearch aſter Truth it- 
ſelf, has its Rules, Laws, or Axioms built upon right 


the Nature, Cauſes, Properties and Effects of Things in 


general, | 
Tzr. What do you mean by the Nature of Things ? 


tial Property, by which Things are diſtinguiſhed from 
each other: Or it is a Series of ſecond Cauſes, which 
the all-wiſe and eternal Creator has impreſſed upon Mat- 
ter in all Bodies and Subſtances whatever. 

Tyr. Be ſo kind as to explain what you mean by ſe- 
condary, or ſecond Cauſes, for I do not apprehend it. 
Is not a Perſon that does a Thing, or cauſes it to be 
done, the real Cauſe thereof? 

Phil. In many Caſes it may with Propriety of Lan- 
guage be ſaid ſo; but philoſophically it is not ſo; nor 
will the-Laws of Philoſophy allow but one Caule, the 
Reſt, or Reſult of the firſt, being only Effects * 

c Jr. 


1E 


Reaſon, and therefore inſtructs us in the Knowledge of 


bil. That eſtabliſhed Order or Courſe; that eſſen- 
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Tyr. I am not quite clear in this yet. — Suppoſe yay 
were very cold, and I kindle you a Fire, by which yy 
are comforted ; or in any Diſtreſs, of Debt or Danger 
and I deliver you, am not I the Cauſe of all this? 

Phil. I told you before, that in Language you may hy 
ſaid to be fo; it would look pedantic to expreſs it other. 

wiſe, and my Thanks are certainly due to you, at i 
Times and 1n all Places : But notwithſtanding this, x 

ou were not the primary Cauſe of theſe Things, 
ſhould only call you a ſecondary Cauſe, or an Effect d 


— wi moving Cauſe. 

. Why to? | cond: 

Bil, Becauſe you could not have kindled the Fire with. no Di 
out ſuch Matter ſuited thereto, which cauſes that Sen. Ph 

tion in us, &c, Again, you cannot pretend to be th ¶ be ca 
real Cauſe of delivering me from Debt or Danger, til ¶ dary 
you have both Power and Inclination; for had yu conge 
Ability, you might want Inclination ; had you Incline Air; 
tion, if you had not Ability you could not execute your melt 
Deſign without ſome further Aſſiſtance, which may b Wonab! 
called a third Cauſe or Effect, and fo on to ten thoutand, feds 


Theſe, however, depending on each other for Power, 
Ability, Intereſt, Diſpoſition, &c. are all called ſecond 
Cauſes ; but even you, who were the firſt of theſe ft. 
condary Cauſes, neither did, nor can give yourſelf ſuch 
Power, Ability, Diſpoſition or Inclination, therefore 
you are only a ſecondary Cauſe in all the Actions, and 
are, with me, indebted to God, the primary Cauſe; 
but with this Difference, that you are indebted for that 
Power and Inclination, but I am (by the Laws of Ph:- 
lofophy and right Reaſon) indebted to both; to Him, 2 
the real Cauſe, and to You, as the Inſtrument or | tied 
thereof. 65: 

Thus, you ſee, every Thing, or all created Beings, 
are but Effects or ſecondary Cauſes, though the Word 
is uſed with Propriety without ſuch Piſtinction. Thus 
we ſay, the Sun is the Cauſe of Vapours; Vapours the 
Cauſe of Clouds; Clouds of Rain; Rain of Springs 
Rivers, &c. 

Tyr. I thank you, Sir, I underſtand you quite well; 
but pray what do you mean by the Property or Propertit 
of Bodies or Beings of any Sort? Phi 

k 7 11. 


productions, and Operations peculiar to each Body, an 
by which one is more particularly diſtinguiſhed 
another : Thus it is the Property of God, the primary 
Cauſe, to be no other-than er merciful, unerring, &c. 
But of the Devil, or dam 8 

unmerciful, implacable, &c. It is alſo the Property of 
Man to think, to reflect, to laugh, to grieve, &c. The 
Property of Glaſs to be tranſparent and brittle ; of Fire 
to burn or deſtroy ; of the Wind to be inviſible, Sc. 


— 
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Phil. The Properties of Bodies are thoſe Qualitie 


from 


ed 


Spirits, to be always bad, 


Tyr. Pray what is an Effet? Is it the ſame as a ſe- 


condary. Cauſe, for you ſeem to have made very little or 
no DiſtinRion ? N 


* 


Phil. In reſpect of the Primary Cauſe, all other may 


be called Effects; but to ſpeak of the Action of ſecon- 
dary Cauſes, they all have their Effects alſo. Thus 
congealed Water or Ice, is the Effect of a ſevere cold 


Air; a Thaw the Effect of the Air being ſo warm as to 


melt it; a good Harveſt the Effect of Induſtry, and ſea- 
ſonable Weather; a miſerable Life and Death the Ef. 


fects of Vice; a comfortable Life, the Effect of Eaſe 
and Plenty; and a bleſſed and happy End, the Effect 


of Virtue, Content and Reſignation, &c, 


er 


Contains a farther Definition of Philoſobhy, with certain 
7 Tad 2 {rd 


Tyr. What is farther neceſſary to be known to attain 
to the Knowledge of Natural Philoſophy ? 

Phil. There are certain Axioms, Rules, or ſelf-evi- 
dent Principles upon which this Science depends ; and 
of which you may ſoon make yourſelf. Maſter, by read- 
ing them a few Times over; and if you obſerve them 
well, you cannot be led into Error by them, becauſe 
they are ſelf-evident Truths. x F 

Tyr. Pleaſe to let me hear them, and if there be any 
Thing difficult in them, pleaſe to define them, becauſe I 
may not immediately apprehend them, 
bil. 1 will. A | | 


AXIOM 
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AXIOM or RULE I. 

Nothing has no Properties; that is, Nothing, Non-e, 
tity, or Negation of Being have no Exiftence, theref 
can have no Property. | 


AXIOM I. 
Something doth exif; then every real Thing bas or is u. 
dued with ſame Property or Properties, becauſe it exijy 


AXIOM III. : 

There is no Medium between Exiſtence and Non-Ei. 
tence, between Something and Nothing; for à Thin 
muſi be or not be; and it is impoſſible it ſhould be au 
not be, at one and the ſame Time. 


AXIOM IV. 
Nothing can never be made into Something; that i 
Something never can be produced out of Nothing; - 
Nothing has no Properties, by Axiom I. 


ATA 
Something can never be reduced to Nothing; that 1s, u 
Sub/tance or Being can be really annihilated or reduced Wor, ti 
a State of Negation. This is very clear from Axiom! 


and III. | 5 
1 
at which exifts of itſelf, is independent, and cone 
. quently all ale Bae, or Subſlances are dependent 
thereupon, and are but Effetts thereof.* 


The Atheiſts, Fataliſts and Free-Thinkers are very fond to key 
up to the ſtrict Rules of this, and Axiom 4 and $5, and draw curiou 
and unneceſſary Arguments from them, in order to overturn or lelie , 
every Thing tending to the Belief of the Self-Exiſtence of God and any 
weaken the Syſtem of revealed Religion, The Fataliſts call Gol 4/e 
Omnipotency in Queſtion, and fay, Matter is eternal, according u 
Axiom iſt and 4th; but admit the Being of God cannot be ſelf- r. N. B 
dently proved by the Laws of Philoſophy. What then? Muſt ve de ere H 


ny every Thing that we cannot comprehend !—We know that tht" man: 
is a Circle and a Square, but the real and true Proportion to ed Thale, 
other is not known, nay, is in itſelf contradictory, and ſo are mai peru 
other Things in Nature. If then we cannot comprehend this, an in 


many other Things that daily preſent themſelves to us; is it not val 

to ſearch after thoſe that we never can comprehend ? and is it not a Do 
equally abſurd to deny their Nature and Exiſtence; becauſe they nn Tyr, 
far beyond the Reach of Man's ſhallow Capacity? AXIOM Phil 


= 93 a 


AXIOM VII. 


batever is not the real Cauſe of an Effet, can be na 
other than a ſecondary Caufs, and as ſuch muſt be depen- 
dent, therefore is itſelf no ather than an Effeet, by Sect. I. 


| AXIOM VIII. 
pry Thins in Nature, after its Creation, would for ever 
— 2 that State 40 Poſition 7 28 0. it not 
for ſome Cauſe acting upon it to alter either the State, 


= Condition, or Paſitton thereof. Therefore, 
in 


very Change is produced from ſome Cauſe or other. 
f AXIOM KX. 


atural Cauſes produce natural Effects, but they can never 
of themſelves n ones; but a ſuperna- 
tural Cauſe may produce Effects of every Kind. 


„ N. B. This may at firſt appear abſurd to a critical and quib - 
AN i Philoſopher, hut I believe it will not be thought unnatural 


om th. Nature of God and the Law of Nature itſelf, 


| AXIOM XI. 4 
land very Change in any Body will always be in Pro- 
portion to the Pawer or Force f the Cauſe atting upon it, 


AXIOM XII. 


nothing in vain (by Axiom 10). We muſt from hencs 
then aſſign the ſame Reaſon and Cauſes for Heat in Ma- 
ter, as in Fire, and that of Reſpiration in Beaſts and 
Inſefts as in ourſelves, &c. 


Curioul 
or leſſen 
vod and 
] Gods 


ding u | 
TT N. B. The Qualities and Properties of Bodies are not known by 
t we dere Hypothefis, and therefore Recourſe muſt be had to Experiments 
at ther n many Things, which ſeldom fail to give us a ſenſible Satisfaction. 
to ead hole, therefore, who have Time and Opportunity, would do well 
e m peruſe Dr. Derbam, Dr. Deſaguliers, Mr. Rowning's, or Mr. 
lis, 1 tin Natural and Experimental Philoſophy. | 
10t Va 

t not 8 Do you 8 theſe Axioms ? 

hey e Tyr. I think they are very eaſy to be underſtood. 


ION Pbil. Then we will 3 to 


SECT. 
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Nature afts conſtantly in an uniform Order to itſelf; doth 
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Ser. III. 


Of Matter in general, with a ſhort Account of ſame of i 
mol material known Properties. 


Tyr. What is Matter? 

Phil. A hard, maſſy, diviſible and moveable Sub. 
ſtance; the Eſſence or firſt Principle of all naturl 
Things; and from whoſe Arrangements and variou 
Combinations of Particles, ariſe the different Bodies d 
the Univerſe, 


Tyr. Is the intimate, inmoſt or internal Nature «| 4 L 
Matter known? 

Phil. No, it is not; but ſome Properties belonging 
thereto are known to us, and it is evident the primary 7 
Particles or Atoms of Matter are the ſame in all Bodies 7 

Tyr. Is Matter finite or infinite ? Parr 
1 — Finite, becauſe it is limited within cet ,. . 

ounds, 

Tyr. How is Matter conſidered in every Body ? — 

Phil. Under the three Denominations of Length, 7 
Breadth, and Depth, or 83 the proper Name P 
applicable to Solidity or any ſolid Body. zum 


Tyr. Have all Bodies Properties alike ? 

Phil No; but there are certain Properties comma Din 
to all Bodies ; and others have their peculiar Properties, 

Tyr. Pray tell me what Properties are common to al 
Bodies? _. | | 

Phil. Every a has at leaſt five common Properticy P 
viz. 1, Extenſion; for all Bodies fill, or take up ſome Qua 
certain Space, and may be. extended. 2. Divi/ibility; 0 eithe 
for all Bodies may be divided-into two Parts, thoſe two T) 
into four, and thoſe four into eight, &c. ad infinitun, or P. 
or for ever, 3. Figurability ; for there is no Body of into 
Thing without ſome Shape or Figure, 4. Mobility; fo 


all Bodies are capable of being removed into another Wi two 


Situation. And, 5. Solidity; for the internal and exter- ever 
nal Particles of all ſolid Bodies are hard, and act up 5 
one another in ſuch a Manner as to form Figures oi inere 
various Shapes and Dimenſions, | P. 
Tyr. 1 underſtand you well, Sir; but pleaſe to inſom i thou 
man. 


me what Bodies have their peculiar Properties? Phi 
| | Fh. 


of it; 
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Phil. The peculiar Properties belonging to certain 
Bodies are as follows, viz. 1. Gravity and Levity. 2. 


Attraction and Electricity. 3. 131 and Opacity. 


. Denſity and Rarity. 5. Hardneſs and Softneſs. 6. 
Rividity and Flexibility. 7. Conſiſtence (or 3 ) and 
Fluidity. 8. Heat and Cold. 9. Humidity (or Moiſture) 
and Siccity (or Dryneſs). 10. Elaſticity. 11. Odours 
and Sapours. 12. Light. 13. Colours. and 14. Sound, 
Of theſe in their Order. | 


SECT 


A Definition of the firſt five common Properties, Extenſion, 
. 7 Mic fh l, &c, ; 2 
rern 

Tyr. What is Extenſian? 

Phil Exten/ion is the Diſtance between the extreme 
Particles of a Body, taken from any Part of the Surface, 
to the oppoſite Part thereof; and by this Ex1en/ton, the 
Shape, Size, Dimenſion or Magnitude of any Body is 
meaſured or known. | 

Tyr. What do you mean by Magnitude ? 


Phil. It is the ſame as Size or Bulk; but in hag Sh 


it means the Quantity of Space that any particular Body 
fills or takes up, which is the juſt and true Magnitude or 
Dimenſions thereof, 


2. Of DivisiBiLiTy. 


Tyr. What is Diviſibility? 
Phil. It is the Act of dividing, or is the Property or 


Quality of Bodies capable of being divided into Parts, 
either A or actually. | 


Tyr. I thin 


I underſtand you; you mean no Bod 


or Particle of Matter is fo ſmall but it may ſtill be divided 
into two Parts. - 


Phil. I do; and not only into two Parts, but thoſe 


two into four; and thoſe four into eight, and ſo on for 
ever and ever, ' 


Tr. This is vaſtly ſurpriſing, and one would think 


incredible. 


Phil. It is very evident, that a Particle of Matter, 


though ever ſo ſmall, is capable of being divided into as 
many Parts as there are Grains of Sand on the whole 


F 2 | Surface 
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Surface of the Earth; nay, more ſo; for the Grains of 
Sand are finite, within the Limits of Space and Num. 
bers, but a Grain may be divided infinitely. 

Tyr. If the leaſt Particle 1s capable 1 infinite Divi. 
ſion, what then muſt the largeſt Mountain be ? 

Phil. You make me ſmile, that you have fo inno. 
cently diſcovered yourfelf to be but a Tyre: For if the 
leaſt Grain of Sand is capable of infinite Diviſion, (as it 
is) the largeſt Mountain can but be ſo, x 

Tyr. I aſk Pardon for my Inconſideration; but, hoy. 
ever, I ſhould be glad if I could fee you demonſtrate it, 
if you poſſibly can. ; | 

Phil That I will, and nothing is more eaſy to be 
underſtood : For let & R LEGS 


NO be a right Line, - 46 Fi 

and P Q drawn pa- 

rallel thereto, and e 

draw alſo R 8 per- P Q 


pendicular thereto, | ö 
which is to repreſent any Particle of Matter to be di- 
vided; then draw right Lines from N to n, o, þ, Q, 
which will cut or divide the Line RS into four diſtinct 
Parts. Now let us ſuppoſe the Line P 
nitely extended ; then it 1s evident, that there might be 
an infinite Number of Points taken between 8 and Q; 
conſequently then, Lines drawn from N to thoſe inh- 
nite Points would cut or divide R S infinitely or for 
ever, | | 
Tyr. I underſtand you now very well, but ſtill I am 
amazed, and can hardly find myſelf inclined to credit it, 
or aſſert what I know to be true. 

Phil. J don't at all wonder at it; but it will ſurprize 

ou more if I ſhould tell you, that the leaſt Particle of 
Marter, after it has been thus divided, is capable of ſuch 
Extenſion as to fill or cover not only the Face of our 
Globe, but even the Surface of the greateſt Planet in our 
Syſtem, ſo as no Pore thereof ſhall be void. 


Tyr. This. is ſo incredible, that I dare ſay you wil | 


have few Diſciples to believe it. 
Phil. J ſuppoſe fo; but it is very evident from the 
very Nature of Matter, and the unaccountable Minute- 


nels of its Particles. 
| 2s Tyr. 


Q to be inf. 
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. Tyr. Can you give me any further Satisfaction on this 
Head ? 

Divi Phil Not demonſtratively, for I think that has been 

J ſufficiently done: But perhaps you may be cured of 


nnd. our firſt Surprize, in ſurprizing you further with more 
f the E as you call them. ; WM 
a8 it Tyr. I aſk Pardon, but I hope my Incredulity will not 
prevent your communicating every uſeful I hing to me. 
OW. Phil. Not at all; for 1 do not wonder at your being 
te it, ſurprized, and if we conſider the Minuteneſs and Duo- 
tility of Matter, it is aſtoniſhing: For Mr. Boyle ſays, 
o be that one Grain of Vitriol will tinge near 30,000 Grains 
) of Water; how very ſmall then muſt the Particles 


of this Grain be, to difflc itſelf, and ſpread the whole 
Space of above two Quarts of Liquor. 

Again, the learned Dr. Keill has demonſtrated, that 
there are actually ſuch ſmall Animalcules or living In- 
ſets, that one ſingle Drop of Water will cover 100,000 
of them; of what infinite Minuteneſs mult the Globules 
of Blood be, which run or circulate through the Veins 
of theſe ſmall Creatures, ſince the aforeſaid Gentleman 
and others have proved, that one of theſe Globules does 
not exceed the T6D305TTTT TEE VOTE OOCETS DV COGE THESE 
Part of an Inch. A Number almoſt beyond finite Ex- 
preſſion or Conception! ck 

Tyr. I am obliged to you, and am now ſatisfied con- 
cerning the Minuteneſs of the Particles of Matter; but 
pray what do you mean by Ductiliiy? | 

Phil. Dudiility is that Property of Matter belonging to 
certain Bodies, which is capable of being preſſed or beaten 
out wider, or drawn out longer; and ſuch is the Nature 
of Gold, that Mr. Boyle fays, that one Grain only may 
be beaten into a Plate or containing 50 Square 
Inches (which is upwards of ſeven Inches every Way in 
the Leaf) and therefore one Pound will cover a Room 
2000 Feet ſquare, according to this Proportion. | 

Vr. Surprizing indeed | And pray what is the next 
Thing or Property you obſerve in Bodies ? 

Phil. The next Property is commonly called S2lidrty. 

* See Keill's Aſtronomy and Natural Philoſophy, Martin's and 
Roawning's Philoſophy, under the Articles of Diviſbility and Light. 
Philoſophical Traulattions, No. 194. 


— 
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3. Of SoLIDITY. 


Tyr. What do you mean by Solidity ? 

Phil. Solidity 1s that Property by Means of which 
one Body reſiſts another, and tries to keep its own Sta. 
tion or Situation, though preſſed upon or againſt on ll 
Sides; and in ſome Cafes it is called Impenetrability, or 


impenetrable Solidity. ing. 
Hr. Have all Bodies then this Property? Þ 
Phil, Moſt certainly; but why do you aſk ſuch : 

Queſtion ? = 


Tyr. Becauſe I thought it was only peculiar to ſome 7 
Bodies, as Iron, Steel, Stone, Lead, &c. p 

Phil, You make me ſmile again; is it not evident, WW. 1 
that Air and Water are very great Reſiſters? And you Wt” 
know very well, that a Drop of Water or Particle of rh 
Air placed between any two Bodies will really hinder U 
their Contact or uniting, the fame as if there were the ca 
— Quantity of Steel or any hard Body between Th 

em. | | 

Tyr. In what does the Shape or Modification of Mat- E - 
ter conſiſt ? | AR 

Phil. In the Form of all the extreme Parts of a Body, Qua 
on the various Parts of its Surface, by which we deter- 
mine the Shape or Snapes thereof, and is therefore called 
Figurability, or the Shape, Mode and Form of a Body! 


r. How do the inward Parts act upon one another 2 
to cauſe ſuch a Form ? | 7 
Pil. This is not eaſy to account for; but, however, 5 
we ſhall ſay more upon this when we come to ſpeak of 5 
Ca heſian. | | mea 
| over 
4. Of: MoBpirLirty. Bod 
Tyr. What do you mean by Mobility? io p 
Phi. It is that Property of a Body which is capable the 
of Motion, or being moved. * 


Tyr. What is Motion? . 
Phil. The continual Change of any Body from one pu 
Place to another, or that State and Condition which is 


never at Reſt, | com 
Br. What do you mean by Re? ; 
Fhil. Ceſſation of Motion, or the Continuance of 2 Pa 


Dr 


Body in one Place or State. 
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Jr. What is the Cauſe of Motion? | 


Phil. Some external or internal Force or Power, which 
adds upon the Body at reſt, and drives or moves it out 
of its Place. 

Tyr, What is abſolute Motion? : | 

Phil The real Change or abſolute Place of any mov- 


ing ay 

Tyr. What is relative Motion ? 

Phil. It is the Change of Place in reſpect of Bodies 
at reſt, for a Body may be at reſt, and yet may be in a 
relative Motion. | 

Tyr. How do you make this appear? 
| Phil. Very eaſy; for when we are in a Ship that is 
Ealing, though we fit ſtill, yet we are in Motion, and fo 
we are perpetually by the annual and diurnal Motion of 
inder the Earth; bur this being a Motion which is not felt, is 
e the called 1 * — or relative Motion. N 
well Tyr. I underſtand you well; and pray is there any 
| Thing further to be obſerved concerning the Nature and 
Mat. Effect of Motion ? | 

Phil. Yes, there are three Diviſions, Properties, or 
Affections in Motion, viz. 1. Celerity or Swiftneis, 2. 
Quantity; and, 3. Direction. 


1 ; 
Of the Celerity, Quantity, and Direction of Motion, 


Dr. What do you mean by Celerit 2” | 
hil. Swiftneſs, or Rapidity; and in Philoſophy it 
means that Degree of Swiftneſs by which any Body paſſes 
over a given Space in any certain Time; as ſuppole one 
Body was to paſs over a certain Space, and another was 
to paſs or run through the ſame in half the Time, then 
the Celerity of the laſt would double the firſt, wiz. 
would move as quick again. | | 
Tyr I underſtand you; and pray how do you com- 
pute the Quantity of Motion ? 
Phil. By the Quagtity of Matter and the Velocity 
compounded, .* *: ©. 
Tyr. I don't at preſent underſtand you. 
Phil. Obſerve then: Suppoſe one Body to have 4 
Parts of Matter and 5 Degrees of Velocity, and ano- 
F 4 ther 
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ther Body has 2 Parts of Matter and ro Degrees of Ve. 
locity, then the Motion of both would be equal, fy 
4X5=20, and 2X10=20. But if one has 2 Parts 
Matter and 4 Degrees of Velocity, and another 6 Pam 
of Matter and 8 Degrees of Velocity, then the Quan 
tity of Motion in the firſt will be the panty of Mo. 
= in the ſecond as, 8 to 48; fof 2&4 8, al 

X8=48. | 0 

Jyr. 1 am obliged to you, kind Philomaihes; and! 
can plainly ſee by what you have ſhewn me, that if the 
Quantity of Matter and Velocities of any two Bodie 
are equal, their Quantity of Motion will be equal alſo, 
but if either the Quantity of Matter or Velocity be nc 
equal in each, then their Motion will alſo be unequal, 

Phil. You are very right, Tyro ; but ſtill you mul 
remember, that when the Quantities of Matter and the 
Velocity are in reciprocal or mutual Proportion to each 
other, then their Motion will be equal: Thus, fup- 
poſe 8:4::12:6; that is, the Motion of a Body who 
Quantity is 8, having 6 Degrees of Velocity, is equi 
to the Motion of another Body whoſe Quantity is 4 with 
12 Degrees of Velocity; for 8 Xx6=4 x 12. | 

Tyr. I thank you, Sir, for this kind Hint; but pray 
what do you mean by the Direction of Motion? 

Pfeil. Direfim is an Impulſe or Force of one Body 
acting upon another, which is called fngle Direction; 
but it two Bodies act upon any ſingle Body, it is called 
compound Motion or Direction. | 

Tyr. Pleaſe to explain this a little further to me. 

hil. Single, ſimple or direct Motion, is when a Body 
is moved out of its Place by a certain Impulſe, and will 
of itſelf (after ſuch a Force acting upon it) move con- 
tinually in that Direction in which it firſt ſet out, or was 
acted upon, except it meets with any Obſtruction. 

Tyr What is compound Motion? - 

Phil. When two or more Bodies act upon any fingle 
Body by contrary Directions; for Inſtance, let a String 
be faſtened to a Ball, and laid on a ſmooth Table, it 1 
evident that if I pull, the Ball will come to me in a 
direct Line, without it meets with any * a 

ſecon 


ſingle 
tring 
it 1s 
in 2 
on or 
2cond 
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fond Force or Impulſe. 2. If another Perſon has a 
ſecond String faſtened to the Ball, and he ſtands in a 
right Line with me, and both pull ever fo eaſy, or ever 
ſo hard, provided we pull with equal Force, the Body 
or Ball can never ſtir ; but, 3dly, If the other Perſon di- 
rects his String in a right Angle to mine, and we pull 
both equal, the Ball will then paſs in the diagonal Line 
of a Square, and when it refts will be equidiſtant from 

Velocity will alſo be ſwifter ; for the Body 
being acted upon by two Powers, will paſs through a 
Line or Space whoſe Square will be equal to the Squares 
of the Diſtance of both Powers from the Ball. Do you 


C underſtand me? 


Tyr. I can't ſay I do. 

Phil. Obſerve then: Suppoſe the two Strings fixt as 
aforeſaid, and we both give a ſudden Pull, Snatch or 
Impulſe, you with 3 Degrees and I with 4 Degrees of 
Force, then I fay, the Ball will fly in a diagonal Line or 
Direction, will have 5 Degrees of Force, and will paſs 
over the diagonal Line of the Square in the ſame Time 
that it would paſs to us by either of our ſingle Powers 
acting upon it. This is plain (from Figure the 12th) 
for ſuppoſe the Ball be at A, you act upon it at B witn 
3 __ I aft upon it at C with 1 of Force, 
then I fay the Ball will fly in the 4 onal Line A D, 
with 5 Degrees of Force, and in the ſame Time as it 
would arrive ſingly from A to B or to C: For 
3 * 3 05 and 4 * 416; now 16 +g=25, whoſe 4/ 
is SFS AD. See Figure 2, in Geometry, Sect. V. 

Tyr. Now I underſtand it perfectly well. 

Phil. I am glad of it; then we will proceed to give 
_ ſome Account of other Properties reſpecting certain 

ies. ; 3 
S ECT. v4 


Of Gravity and Levity, Attraction and Electricity. 


Tyr. What do you mean by Gravity ? 

Phil. Weight ; alſo the Power or Property of Bodies 
by which they naturally deſcend. or- tend down towards 
the Center of the Earth, commonly called the Center 


of Gravity? 
| 1 Jr. 
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Tyr. What is the Difference between Gravity ani 
Weight ? 

Phil. Some have aſſerted that Weight and Gravity ar 
the ſame, but it is evident that Weight is only the Ege 
thereof. | 

Tyr. What are the different Sorts of Gravity ? 

hil. Gravity is divided into two Sorts, viz. abſoluts, 
and relative or ſpecific Gravity. 

Tyr. What is ablolute Gravity ? 

Phil. Abſolute Gravity is the whole Force or Power 


of a Body, whereby it tends towards the Center of the 


E.. Wh ific Gravity ? 

1 at is ſpecific Gravi 

Phil Specific Gal is — "AY to certain Bodies, 
and diſtinguiſhes them from others when compared to- 
gether: Or it is frequently taken for or called that Ex. 
ceſs in one Body compared with the Quantity or Bulk 
of another. | 

Tyr. How do you compute or meaſure Gravity in dif. 
ferent Bodies ? ; 

Phil. By the Quantity of Matter contained in them, 
— the on will always hold good between 

em. 

Tyr. This then is the Reaſon, I ſuppoſe, that heavy 
Bodies deſcend ſooner or with greater Velocity than 
light ones. 0 
Phil. Not at all, Tyro, for the — of Gravity is 
ſuch, that its Power or Force acts upon all alike without 
any Diſtinction of Size or Weight. 

Tyr. How can this be? Is it poſſible a Feather ſhould 
deſcend or fall 20, 40, or 60 Inches, Feet or Yards, ſo 
ſoon as a Pound Weight of ſolid Lead, Iron, c? 

Phil. Yes, it would, if it were as many Miles, were 
it not for the Reſiſtance of the Air which acts ſo forci- 
bly upon the Feather and retards its Deſcent ; but where 
there is no Air, that is, if the Air can be exhauſted, the 
Feather would fall or deſcend in the ſame Time, and 
with equal Velocity with the Pound Weight, as is evi- 
dently proved by the Air-Pump, out of which when the 
Air is exhauſted, both would equally deſcend with in- 
credible Swiftneſs to the Bottom, 15 

J , 
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Tyr. Then I perceive it is not the Weight of Bodies, 
but the Power of Attraction over different Bodies; for 
every Particle of Matter, I ſee, is acted. upon by an 
equal Force of Gravity, only it requires a greater Force 
of Attraction to move the heavier Body. 

Phil. You are right; for all Bodies gravitate towards 
each other, the Earth gravitates towards the Stone or 
Weight, which is falling or deſcending towards it, as 
much in Proportion as the Stone to the Earth, only 
the Bulk an 2 of Matter is ſo great that we 
cannot perceive the Motion of one like that of the 
other. 

Tyr. Pray is there any determining the Time of the 


Deſcent of Bodies 2 perpendicularly, or knowing 


with what Degree of Velocity they fall ? 
Phil. Ves; for the perpendicular Deſcent is about 15 


Feet in a Second of Time, and for all other following 


Seconds, the Spaces are as the Squares of thoſe Se- 
conds ; thus, let the Seconds be 1, 2, 3, 4, &c. then 
their Squares will be 1, 4, 9, 16, e. and the Spaces 
— through will be 15, 60, 134, 240, &c. and the 
3 — eet will be as = Multiplication of the 

umpers, I, 2 7, Sc. that 1s, 15, 45, 75 
105, &c, Or thus; . 3 Bodies fall through are 
* to the Squares of their Times: Thus a Body will 
fall 4 Times as far the zd Minute as the iſt, becauſe 
2X2=4, and '3X3=9, &c. therefore the Diſtance of 
falling will be 3 Times as far in the 2d Portion of Time 
as in the iſt; 5 Times as far in the 3d, 7 Times as far 
in the 4th, &c, 

Tyr. I thank you, Sir; but if this be the Caſe in Bodies 
deſcending to increaſe, do not Bodies aſcending decreaſe 
in Proportion? | 

Phil. No doubt of it, for it is plain the Force is de- 
creaſed as it riſes, and the Law of Gravity perpetually 


deſtroys the Aſcent: For if a Body be thrown up with 


any certain Force, fo as to continue riſing as long again 

as another Body, it will go 4 Times as high; if it 

_—_ 3 Times as long, it will go 9g Times as high, 
c. | 
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2. Of ATTRACTION, Cones10N, and ELECTRIC 


Tyr. What do you mean by Attraction? 

hil. Attraction and Gravity are often expreſſed fy 
one and the ſame Thing, and are uſed indifferently fg 
the ſame Circumſtance in common Expreſſion; but ye 
there is a ſenſible Difference, for Gravity is the naturg 
Tendency of all Bodies towards the Center of the Earth 
in their Deſcent; but Attraction is the Tendency d ver 
approaching or drawing near; or it is that Property it Bod 
Bodies by which they affect, gravitate or tend to each acc. 


other, and this Power or Property is called Attraction. larg 
Tyr. I do Hot rightly apprehend this; I wiſh there. will 
fore you would explain it further. ſ attr; 


Phil. Attramtion then is conſidered in two Parts, vn. 7 
1. Attraction of Gravity, and 2. Attraction of Coheſion. will 
Tyr. What do you mean by Attraction of Gravity? F 
hil. That Power or Property by which Bodies nz. give 
turally tend to, or approach one another, by a centripeu it is 
Force, viz. tending to, or being impelled to act toward Haid 


the Centers of each other. Sort 
Tyr. And pray what do you mean by Attractin of tien 
Coheſion e ' will 


Phil. I muſt firſt tell you what Coheſion is; and that i 7 
the Action of Atoms, or primary Corpuſcles of Matter, . # 
which act upon each other, ſo as to form viſible or ſen- Nit c. 
ſible Particles; and then by the Law of Attraction, thet At. 
Particles do ſo cohere or unite together as to cauſe the dies 
different Shapes of all the Maſſes or Lumps of ſolid Bo- ver; 
dies, which preſent themſelves to our Sight; but how {ror 
theſe Atoms or Particles act upon each other ſo as to of. 
form ſuch and ſuch a Shape, we know 2 becauſe we and 
cannot account for the Actions of the different conſti- ¶ Boc 
tuent Parts of a Body fo formed by the Coheſion of ſuch if the 
Particles *. | \ 


* Many are the forpriping Effects of the Laws of Attraction, and th 
thoſe whoſe Curioſity would lead them further into the Knowledge of that 
theſe Things, may conſult Martin's Phil. Gram. Rowning, and it, | 
other eminent Authors on this Head; but yet, Tyro, be not curious, Bl ver: 
for I tell you that even the great Sir I/aac Newton himſelf, though whi 
he makes the Law of Attraction and Gravity to be the very Baſis 0 Pro, 
Philoſophy ; yet at the ſame Time owns himſelf entirely ignorant 201 
of the al Cauſe of either. . Tir l 

* *. 
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Tr. I am highly obliged to you, kind Philomathes, 
and pray now give me Leave to atk you what you mean 
dy Elefricity, and wherein it differs from Attraction? 

Phil. Ele&ricity is that Virtue, Property, or Faculty 
of certain Bodies (ſuch as Amber, Gleſs Sealing-Wax, 
&c.) that when rubbed for fome ſmall Time, will, by 
the Power of ſuch Attrition, Frifion, or Rubbing, at- 
tract all light Bodies, ſuch as Hairs, Feathers, Sc. at a 


very ſenſible 2 ſo as to cohere, or ſtick to the 
u 


Body ſo agitated or rubbed, for a certain Space of Time, 
according to the Power of Attrition given to it; and the 
larger the Body, and the more the Friction, the further 
wil it attract, and the longer will the lighter Body fo 


C attracted ſtick to it. 


3 hen it will leave the electriſied Body at laſt, 
Wul it? | 
Phil. Yes, moſt certainly, -after 'the Virtue or Power 
given to the electrified Body by Friction ceaſes, and then 
it is as it were repelled, beaten or forced back from the 
faid Body, and will ſuddenly fly off (ſometimes with a 
Sort of a Snap) but never out of the Sphere of Attrac- 
tim; for by rubbing the Body ſufficiently again, they 
will inſtantly fly to it as if they were compelled back. 

Yr What may we learn from Electricity? 

Phil. Many uſeful and amuſing Things, as, 1. That 
it conſiſts of, or is compounded both with the Power of 
Attraction and Repulſion. 2. Elechrical or electrified Bo- 
dies attract all "Things ; but the Load-Stone acts with 
very. little Power or Attraction on any Thing, except 
Iron or Steel. 1 If a light Feather be within the Power 
of Attraction of an electrical Body, there it will ſtick, 
and afterwards being repelled will fly off to ſome other 
Body, but it will always ſtretch out its Fibres towards 
the electrical Object. . 

Many other Curioſities are to be obſerved from the 
Nature or Power of Electricity; but particularly this, 
that not only Plants have received freſh Vegetation by 
it, but even many Diſorders incident to Mankind, ſome 
very obſtinate, and others even faid to be hereditary, 
which have baffled all the Rules and Order of a regular 
Proceſs of Phyſics, have been removed by the Perſons 
aicted ſubmitting themſelves to be eledtrified. 15 
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N. B. Dr. Boyle ſays, that it is not by Neceſſity that ſmall attra& 
Bodies come to be electric ones; for if a Piece of Amber be rubbg 
ſtrongly on any dry or warm Body of as big Size as itſelf, and the 
taken away, and afterwards tied to a String fo as to hang perpendi 
cular and quite at reſt ; if the Body upon which the 14 
rubbed be put towards the Amber, the Body fo rubbed will dray 
the Piece of Amber towards it, which plain] hewn that other Bodig 
can move or draw the ele&ric ones. See Dr. — Dr. Jobn Harry 
and Martin on Electricity. 


3. Of TRANSPARENCY and OPACITY. 


Tyr. What do you mean by Tranſparency ? 

Phil. Clearneſs, free from C dine ; ad is that Pro. 
perty of Bodies which renders them eaſy to be ſeen 
through, ſo that any Obje& may be ſeen behind then, 
or appear much the ſame as if no ſuch tranſparent Body 
was placed between the Eye and the Object, though per. 
haps not quite in the ſame Size and Magnitude, 

Tyr. What is this owing to? 

Phil. To the Nature or Conſtruction of all ſuch By. 
dies that admit the Rays of Light to paſs through then 
immediately in right Lines z ſuch is the Nature of al 
pellucid, diaphanous, or tranſparent Bodies, as Glaſs, Cu. 
ftal, &c. by reaſon of their Pores, or ſmall Interſtices 
or Paſſages between the Particles of Matter contained in 
them; and theſe Pores are ſo great in ſome of theſe Bo- 
dies (particularly Gaſs) that the Quantity of Matter 
contained in the Bulk of theſe Bodies bears ſcarce any 
Propbrtion to the Size or Bulk itſelf, See Dr. Kells 
Introduction. | 

Tyr. I thank you, Sir ; and pray what do you meat 
by Opacity ? 

Phil. That State or Condition of Bodies which are 
void of Light, or the Quality of all ſuch Bodies as ar 
dark and opaque, or are not to be ſeen through. 

HBr. I underſtand you, Sir, for I ſee plainly that Cha- 
city is a ſecond Darkneſs, as it were; for though it 1 
not really the Want of Light, yet it is Light obſtructed 
which cannot paſs through ſuch Bodies in right Lines, 8 
in tranſparent Bodies. | | 

Phil. You fay right, Tyro; but you are to obſerve 
that the ſmall Particles of opaque Bodies will become 
tranſparent in Liquids, or otherwiſe by filling their Parts 

| . cf 


* 
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trace or Pores with any Subſtance equal with the Denſity of 
Er. eir Parts. See Dr. Kells Introduction. 
peo 4. Of DNsrry and RARITv. 
Was 
ill dray Tyr. What do you underſtand by Denſity? 


hil. Denſity, according to the common Acceptation 
of the Word, ſignifies Thickneſs, _— or Com- 
»aCtneſs ; but philoſophically, it is the Property of a 
Zody, which ariſes from the Cloſeneſs of its Particles 
and Smallneſs of its Pores, by which it contains ſuch a 
Quantity of Matter under ſuch a Bulk : And therefore, 


it Pro- in comparing one Body with another, we fay, ſuch a 
e ſeen None is leſs denſe than the other, which is more rare or 

them, Wthinner. : | 
t Body Hr. Then I ſee that Rarity is only Thinneſs, or is 


quite oppoſite to Denſity or Thickneſs. 
Phil. You are right. 
Tyr. What may we learn from hence ? 


ch Bo- hil, Several uſeful Things. 1. If two Bodies have 
1 them the ſame- Denſities, their Maſſes are as their Bulks. 2. 
of al he Denſities of any two Bodies are in a Ratio com- 
„ Gry- Wounded of the direct Proportion of the Quantity of 
rſtices Matter in their Maſſes, and a reciprocal Proportion of 


e Magnitude of ſuch Maſſes. 

| Tyr. Prey explain this a little clearer. 

Matter Phil —4— then there were two Hosen Bodies, A 
and B; A has 6 Parts of Matter and 4 Degrees of Mag- 

nitude ; and let B have 3 Parts of Matter, and 12 De- 

prees of Magnitude; I ſay then, that A's Denſity is to 

˙8 as 5 to 1; that is, 5 Times greater than B's. 

Tyr, How do-you prove this ? 

Phil. Place the * Fractionwiſe, but always 

obſerve, that the Parts of Matter muſt be made one 

Fraction, and the Magnitudes of each, another Fraction, 


be- but ſo that the Degrees of Magnitude which belong to 
1 it r the given Body muſt ſtand athwart or croſsways, and 
ructed not under its own Parts of Matter; or in other 


Words, the Degrees of Magnitude of the one Body 
uſt be a Denominator, to the Parts of Matter in 4 
he other; then multiply the Fractions together, and 4 
ompare the . Numerator and Denominator, for that i 
pives the Proportion of their Denſities, Thus in the i 
| Queſtion 


blerve 
ecome 
- Parts 

of 


ene e MAN's 
Queſtion A g Ne ggg, therefore A's Denlity u; 


Times greater than B's. 
Tyr. 1 heartily thank you, kind Philomathes, for thi 
plain Demonſtration. 
Phil, Then we will proceed to the next Thing, vi, 


5. Of HARDNEss and SOFTNESsS, 


Tyr. What do you mean by Hardneſs, or where 
does Hardneſs conſiſt? | 

Phil. Hardneſs, in Oppoſition to Sftneſ5, conſiſts 
the moſt minute primogenial Particles of Matter con. 
glutinated, ſtuck to, or cohered to each other, in ſud 
a Manner, and into ſuch a Firmneſs or Solidity, that th 
Preſſure of the Finger is not able to make any Alt. 
ration on fuch a 24 — as to diſplace any of the P 
or alter its outward Form or Shape; and the differen 
Degrees of Hardneſs ariſe from ſuch Bodies, whoſe con. 
ſtituent Particles are flat or ſquare, ſo as to touch ead 
other in many Points; whereas thoſe which are roun 
or ſpherical, touch in fewer Points or leſs Surface, al 

approach nearer to Softneſs or Liquidity. 


6. Of RIGIDbTTY and FLEXIBILITY. 


Tyr. I apprehend that Rigidity and Flexibility are mud 
the fame as Hardneſs and Softneſs ; are they not ? 

Phil. No, Tyro ; Rigidity ſignifies Stiffneſs, and there 
fore is in Effect the ſame as r* tor all rigid Bo- 
dies are hard: But Softneſs and Flexibility are not th 
ſame, for no Body can be ſoft without being flexible, bu 
a Body may be flexible and not /oft ; for Flexibility dos 
not ſignify Seftneſs but Thinneſs, or the Nature or Pro- 
perty of ſuch Bodies as are thin and pliable. 

Tyr. I thank you, Sir; and pray what next comes it 
Courſe ? | 


7. Of ConsisTEnCY and FLUIDITY. | 


Tyr, What is Conſiſtency ? 

Phil. Conſiſtency fignifies Thickneſs, and is ſet in Op- 
poſition to Fluidity, and is that State or Property of ho- 
dies, whereby they are fixed like thoſe in a State of 80 
lidity, but may be moved or acted upon with great 


Eaſe: It is likewiſe called Fixidity or Fixity, and = 
s of 
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rom conſtituent Particles, the ſame as thoſe of Hardneſs 
and Rigidity, but of a leſs Degree. 

Hr. What is #luidity or Fluidneſs ? 

Phil. That Quality of Bodies, by which the Parts are 
ſo diſpoſed as to ſlip by or over each other, and flow all 
Manner of Ways, and will, contrary to Solidity or 
Hardneſs, give Way to the leaſt Touch or Preſſure. 

Zyr. What is the Reaſon or Cauſe of Fluidity 2 © 

bil. It ariſes from the Similarity of the original or 
rimogenial Particles of Matter, together with their 
ubricity and Smallneſs, whereby they are fo modified 
bs to produce a fluid Body, ſuch is the Property of Wa- 
ter, Oil, Fire, &c. 
[Tr Then I find that Fluidity and Liquidity are the 
ame, 

Phil. No; there is a very ſenſible Difference, for 

luidity is a general Name for all Bodies whoſe Parts - 
yield to any Touch or Impreſſion, ſuch as Sand, &c. 
hich is called a Fluid as well as Water, &c. but that 
5 called Liquidity, or a liquid Body, which when touched 
leaves a Moiſture or Wet upon the Finger. 


8. Of Hear and COLD, 


Tyr, What is Heat? | | J 
Pbil. Heat is a Senſation of the Mind, the Cauſe of 


ich conſiſts in the Agitation of the ſenſible Parts of 
id Bo. e Object, which produces in us that Senſation by 
not te which we pronounce the Object fo agitated to be more 
ble, but Wor leſs hot or cold; for it is according to the Activity of 
ty — the Motion of the Particles of the Bodies ; no Heat being 
or Pro- 


ſtronger upon us, and greater than the Organs of our 
2 * See Harris, Rowning, and Martin. | 

yr. What is Cold, or what do you underſtand by it ? 
Phil. That which is contrary to. Heat, and void of 
all the agitated Particles of Fire, and in that State | 
hen the Motion of the Parts of a Body is leſs than 


} 

s 

ſenſible to us but, ſuch whoſe Motion of its Parts act | 
"mes i 
| 


in dat of the Organ of our Touch or Feeling ; then it | N 
of So- cites in us ſuch a Senſation as is called Cold. 


Tyr, I thank you, Sir; but is not Fire and Light one 
the ſame Thing? x ts; 1 
i Phil. 


—— 


— — 
— 
— 
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Phil. No; but the Particles of Light and Fire 28 
alike in many Reſpects, but yet they are very different; 
= * I ſhall tell your more of when I come to treat d 

ight, © | 

| 7 Very well, Sir; but pray what is Flame? 

Phil. Flame is a Fluid, Fume, or Vapour, ariſing from 
intenſe or red-hot Bodies, by the Particles being incon. 
ceivably agitated, but ever in Motion whilſt there i; 
any Air; for without Air there is no Flame, as appear 
by a Candle which will not burn in a foul or aduſt Air, 
and a Chimney (or any Vehicle or Tube) on Fire is 
very eaſily extinguiſhed by ſtopping the Mouth of it 
with a Blanket, or any Thing proper to keep out the 
Draught of the Air. 


9. Of Huminity and Siccirv. 


Tyr. What is Humidity? a 
8 Phil. Moiſture or Dampneſs, which has the Quality 
or Property of wetting or moiſtening other Bodies, but 
not ſo as to make the wet Particles drop. 

Tyr. I ſuppoſe then that it may be called Fluid:ty? 

Phil. Not with Propriety, for all Fluids will not wet, 
ſuch as Duſt, Sand, Quickſilver, &c. 

Tyr. Then, if 1 apprehend it right, Humidity is a Som 
of a Medium between J/etneſs and Dryneſs. 

Phil. You are right, for Humidity is only a Mixture 
of Particles left after Liguidity, or elſe ſome liquid Par- 
ticles ariſing, either from Steam or Dampnelſs, upon 
certain Bodies, fo as to make them humid or moiſt. 

Tyr. Siccity then, I perceive, is the ſame as Dryneis 
and I ſuppoſe is only the Want of Moiſture ; for if a 
Body ſhould happen to be moiſt, yet if by the Heat d 
the Sun or Fire the Particles ſhould be exhauſted or 
driven out by Steam or Vapour, and this Heat keeps 
ſil! continuing, it will naturally make the Body fo act- 
ed upon very dry, criſped, rumpled, or brittle; and! 
—m—_ this Proves. Quality, or State, may be called 

city. 2 


Phil. You are very right, Tyro. 
10. Of ELASTICITY. 


Thr. What is Eloticity, and what does it mean? „ 
| 2 — : th 
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Phil. It ſignifies Springineſs; and is that Property 
delonging to certain Bodies, by which they return to 
eir former State, Shape, and Poſition, after they have 
deen put out of ſuch Shape or State. Thus a Stick, 
Piece of Cane, Whale Bone, Cc. being bent, and let- 
ing them go ſuddenly, will return with great elaſtic 
orce and Swiftneſs to their former State: But of all 


ere ü odies, Air is moſt remarkably elaſtic ; for being'com- 
U refled (or pent up, as it is commonly called) by any 
ine power or Force, when ſuch Power or Force quits the 


ice of acting upon it, then the Air returns with 
elaſtic Rapidity to its former Station; but more of this 


y and by, 

Tyr. Are not all Bodies mT | 
Phil. Ves: None are without the Power or Quality 
ff Elaſticity ; but this is in a greater or leſs Degree ac- 
ording to the Make, Shape, or Nature of different 
Bodies, For Inſtance, ſoft Bodies have little or no 
enſible Ela/ticity, but the Strings of every common 
dpinnet or Harpſichord not only ſhew the Nature of, 


: but the Difference of Ela/ticity in Proportion to their 

t etz Vibration; for the longeſt Wire is ela/tic as well as the 
gat orteſt; but the ſhorteſt has many leſs Vibrations than 

4 don Abe longeſt; and therefore after it is ſtruck reſumes its 

We atural State or Poſition ſooner than the other, and flies 

* ack with great Force and Velocity into its original 

en; as ſhall be more fully proved, if we have Room 

op 0 treat of Vibration. 

ynels 11. Of ODouRs and SAPOURS. 

4 s ir Tyr. What do you mean by Odours? 

ar g Phil. Such Bodies as excite in us the Senſe of Smell- 

3 ng; but it is more frequently applied to ſuch Bodies 

* 9. hich ſend forth ſeet, fragrant, or perfume Scents. 

oy Dr. What do you apprehend may be the Cauſe of 

called heſe odoriferous Bodies, acting thus upon the Organs of 


dmelling ? ["N 

Phil. It ariſes, no Doubt, from exceeding fine, and 

nlenſible Vapours, which fly off from ſuch Bodies float- 

ng in the Air, and acting circularly in all Manner of 

Viretions; but more or fes according to their Humi- 

l, or Siccity); as appears manifeſt by Flowers _ 
cent 


— I In eo eee 
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Scent don't act upon our Senſe of Smelling till we 
very near them, but when refreſhed by Moiſtures or 
ſmall Shower of Rain, may be ſmelt at a conſidera 
Diſtance. | | 

Tyr. Pray how do theſe Scents act upon the Organ 
vente of Smelling ? - 

Phil. The Effluvia of theſe odoriferous Bodies &. 
creaſe according to the Squares of their Diſtance : Thu 
if there is any odoriferous Body (ſuppoſe a Roſe, G., 
placed 1 Inch, 1 Foot, or Yard, from me, and I find 
it to a certain Degree; then let it be removed 2 Inchg 
3 Inches, 4 Inches, &c. from me, I ſay, the Scent 
it will decreaſe in Proportion to the Squares of the Di 
tance from the Body: IX Ii, xn 3* 3 
4X4=16, c. ſo that the Scent will be 16 Times lt 
at 4 Inches off than at 1; 9 Times leſs at 3 Inches of 
and 4 Times leſs at 2 Inches off; and alſo 4 Times mor 
at 2 Inches off than at 4 Inches off, becauſe the Squat 
of 2 is 4 Times leſs than the Square of 4. | 


12. Of Licur. 
Tyr. What is Light, and the Occaſion or Cauſe d 


It 


5 pro 
Gs 


a Star, a Candle, and all Sorts of Fla WET 
Halley's Micrography, Dr. Harris did Rowning, ® 
Alartin, 70 


” 


— 
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Jr. What, do you make Light then a Body of itſelf? 


| we! thought the Sun was the Fountain or Cauſe of all 


ITES or 


ght. 
Aiden 50% You thought wrong then; for it is evident, 


at though the Sun is the moſt glorious Body of Light 
at we at preſent know of, yet it is not the Original of 
boht itſelf— For Light is produced a thouſand 


Organ; 


* 2ys where the Rays of the Sun have no Connection. 
iſ 60 Lich is produced by a Candle, by every Flame, by 
37 fad Flint and Steel, nay, even by Friction and Percuſſion, 


ch as rubbing a Cat's Back, and by many other Things, 


8 — ays or Methods. | 
"he Di Dr. I perceive my Error, and own what — ſay to 
due; and if I underſtand you, I ſuppoſe that all lu- 
2 nous Bodies are made up with an infinite Number of 
aches fi ticles of ſuch Matter which are indued with, or have 
nes male Property or Quality of Light. 

Phil. You are right 


e Squat 0 Does not Light fly with incredible Swiftneſs ? 
| bil. 


Yes, it flies above (1,500,000) one Million five 
ndred thouſand Times faſter than a Bullet from the 
outh of a Gun or Cannon, and about (750,000) ſeven 
ndred and fifty thouſand Times fatter than Sound. 


Cauk a Tyr. This is incredible indeed! But pray, dear Phils, 


or eue me a little farther Satisfaction of this amazing 
not on iftneſs, ng 
Objech Phil. It is proved by ſeveral Obſervations, that Sound 
rh 51 es about 1142 Feet in a Second of Time (but ſuppoſe 
vn to th 140) and a Bullet flies about 622 (but ſuppoſe 620) 
that Meet in a Second of Time, therefore, as the Sun is 
11 of et 31,000,000 Million of Miles diſtant from the 
as Light, arth (which is about' the ſame Diſtance of Half the 


Diameter of the Earth's Orbit) a Cannon- Bullet would 
upwards of 31 Years in paſſing or arriving from the 
ath to the Sun; but Light flies from the Sun to us in 
bout 74+ Minutes. 
is How do you prove this ? 

bil, It is proved by ſeveral Obſervations, but more 
wticularly by the Eclipſes of the Satellites of Jupiter; 
r when the Earth is between the Sun and this Flanet, 


joner, than when the Earth is in the contrary r 
or 


doſe Eclipſes will happen between 7 and 8 Minutes 


1 — — — 
— — a 
"0 
— — * 
— - 1 TT 
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for then Light has got to fly the Diameter of the Ear 
Orbit more, which is about 162,000,000 Miles me 
than before. "I his plainly proves that Light is progn 
five or propagated in Time, and not inſtantaneous : 
was * by ſome ancient Philoſophers. 

Dr. I am much abliged to you; but what other Py 
perties or Aﬀections has Light ? 

Phil. Many, for it is plainly proved long ago, that! 
1s the very Cauſe of thoſe different Colours which appex 
to us, and are called by the various or diſtinct Names i 
Red, Yellow, Green, &c. which I ſhall tell you moret 
when I come to treat of Colours. Light allo is reflex 
and refrangible. 

Tyr. What do you mean by reflexible ? 
Phil. Reflexibility is that Diſpoſition of the Rays« 
Light by which they are thrown back, or turned fron 
their natural Courſe. 

Tyr. What is Refrangibility? 8 

Phil. Refrangibility is the Diſpoſition of Rays caps 
ble of Refraction, or being turned out of their Courſe by 

paſſing into a denſer Medium. | 

Tyr. Can you give me ſome Examples concerning I. 

flexibility . Re * 4 

Phil. I have not Room for this, becauſe it requires 
not only Words but great Demonſtrations by Figure 
but there are many very curious Things to be obſervel 

in the Nature of Viſion or Sight; and though we ke 
Objects plainly, yet they are not always in the ven 
Place that we ſee them with our Eye, for ſometimes W 
ſee them by Reflexion, and ſometimes by Refraction. 

Tyr. Why how can this be! hat, if I fee a 
Object plainly in a certain Place, am I to be convict 
it is not in that Place? ds 

Phil. I hope fo; for if it be made appear that you: 
deceived, certainly you would not dare to deny Trut 
itſelf upon Experiment. 

Tyr. Pray then tell me how this is, 

Phil. We are deceived many Ways by the Laws « 
Reflexion, and Things appear to us not as they reall 
are. For Inſtance, take a Tub, whoſe Sides are ira 

and in the Middle on the Bottom lay a Shilling, or a 
other viſible Object, then go backwards fo far that * 


= 
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e Eau in but ſee the Object, there ſtand while another Per- 
es mon fills the Tub above half full with Water, then you 
progriM&ll not ſee the Shilling where you ſaw it at firſt, but 
1eous, Mt will appear perhaps 1, 2, 3, 1 or 10, 12, or 20 Inches 
urther than it did before: his is according to the 
her Pw argeneſs of the Tub and Quantity of Water.) Or 
therwiſe, if you walk ſo far backwards before the Water 
poured in, that you cannot ſee the Shilling on Ac- 
ount of the Edge of the Veſſel or Tub; then let it be 
Illed as before, and you will ſee the Shilling quite plain, 
ut it will not appear to be in the Middle of the Tub, 
here it really is, but will appear as if it were many 
nches — from you, and towards the further Side of 
he Veſlel. 
Tr. This is very ſtrange; pray what is this owing 
| E 


0! | 

Phil. From Rays, or from a Ray of Light which 
aſſes from the Shilling towards the Surface of the Wa- 
er, but there meeting with the Air is refracted out of 
ts Courſe, and ſtrikes the Eye; and as all Bodies are 
ten in a ſtrait Line, ſo will you fee the Object, but yet 
ot in its Place. From this very Thing, or on the Ac- 
ount of Reflexion and Refraction, the Sun is ſeen every 
requt ay, Morning and Evening, above the Horizon, when 


„ that! 
h apper 
ſames « 

more ( 


reflemil 


Rays 
ed fron 


5s Cats 
ourle by 


ing Re 


igurs de is really below, or had been below it 3 4. Minutes 
obſeredWion a mean Rate daily. | 

we e Tyr. 1 ſuppoſe then you mean thus, that though the 
he very Sun is really ſet, his Rays ſtrike againſt the Atmoſphere, 


mes We 
Hon, 
I ſee 
nvince 


and from thence are refracted and paſs to the Eye of a 
Spectator then upon the Earth, and as Objects are ſeen 
in right Lines, a Spectator on the Earth will then ſee 
the Sun appearing above the Horizon, when he is really 
delow it. 5 * 
Phil. Ves, I do. 1 

Tyr. What elſe is to be obſerved from Reflexion of 
— Light, or the Deception of Sight in viewing Ob- 
ects 7 


ou 7 
F Trutt 


aus 088 Phil. Yes, it is worthy Notice to obſerve, that if an 
teil Eye was placed perpendicularly over the Shilling which 
e ſtraiſſ we were juſt now ſpeaking of in the Veſſel of Vater, 
or Bitte Spectator then will not ſee the Shilling or Object at 
hat Joche Bottom of the Tub, as it really is, but it will ſeem 

ca f c elevated 
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elevated perhaps one third, perhaps half the Depth d 
the Water, as if the Water bore it up, and yet we a 
ſenſible the Shilling is at the Bottom. 

Tyr. This is very pretty, indeed: I intend to try th 
fmall * 1 the firſt Opportunity. | 

Phil. Do fo; but - firſt, if you can, conſult Martin 
Philoſophy, p. 67 and 69, and Rowning's Philoſophy 
Part It. p. 100 and 134. 

Tyr. I heartily thank you, kind Philomathes ; permit 
me to aik you one Queſtion more concerning Light 
and I will have done: if Light flies thus - ſwift, and 
ſpreads itſelf every Way with ſuch incredible Velocity, 
muſt not the Particles be ſurpriſingly ſmall ? 

Phil. Beyond Conception; for 1t is computed by th 
beſt Philoſophers, that there flies out of the End of the 
Flame of a burning Candle in a Second of Time (un. 
in a Moment) ten thouſand Millions of Times more 
Particles of Light than there are viſible Grains of San 
contained in the Bulk of the whole Earth; the Particle 
or Number of Grains of Sand being computed to he 
only 100000000000000000000000000000000, the other, 
as I ſaid before, ought to have ten more Cyphers added, 

2 I am amazed ! This is indeed paſt C 


120 


onception 
reat God, how infinite are thy Works! How ftu- 
pendous are thy Power and Greatneſs !— 

Phil. Pm agreeably ſurprized at your Aſtoniſhment, 
and am glad you have ſuch a Notion of the Wiſdom and 
Knowledge of God: For moſt certain it is, that though 
God has given Angels and Men great Caowicks in 
many Things, and has kindly condeſcended to reveal 
ſomething of himſelf to us, yet the Knowledge of all 
created Beings put together (you ſe) falls infinitely 
more ſhort of the Knowledge of God himſelf, than the 
ſmalleſt Particle of Light compared in Size with all the 
Bodies of the Univerſe collected together in one Mak, 
And though I dare be bound to ſay, that even the whole 
Earth would not contain the Number of Figures of the 
Difference between one of theſe inconceivable Particles 


Matter; yet a Compariſon may be made between al 
finite Things; but who can comprehend, or who can 


compare with Senſe or Propriety the Knowledge of the 
Creature 


ee er. 


of Light, compared with fuch an enormous Bulk ef 


Creat! 
Verſe 
6 laſt 


2 
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duce, 1. Red, 2. Orange, 3. Yellow, 4 
6, Indico, and 7. Violet; — 1 theſe Colours are diſtin- 
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Creature with the Creator |——See Job, Chap. xxvi. 
Verſe 6, to the 14th, alſo Eccle/. Chap. xxxix. and the 
6 laſt Verſes. 
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Tyr. What do you mean by Colours? | 
| Phil Colours are thoſe Qualities of- certain Bodies 
which admit of certain Rays of Light, fo diſpoſed as to 
reflect them back upon the Organs of Sight, ſo as to cauſe 
in us the Senſation of different Colours. . | 
Tyr. You ſeem then to hint as if the Cauſe of Colours 
proceeds from the Rays of Light. 

Phil, It is very evident, that there would be no Co- 
Jour at all without Light; and it is as evident that all 
Colours proceed from the Rays of Light, becauſe in 
thoſe Rays are contained all the primary, pure, original 
Colours. | 

Tyr. Pray explain this more fully to me, for I do not 
quite comprehend you. | 

Phil. It is obſerved, that there are different Species of 
Rays of Light, which have different Degrees of Refrangi- 
bility, in paſſing from one Medium to another, and, ac- 
cording to this Refrangibility and Diſpoſition, they act 
upon us ſo as to cauſe red, green, blue, &c. 

Tyr. This is very ſtrange; but I am not fully fatisfied 
yet, why ſuch Colours appear to us under ſuch Names 
&e, except I can have a more ſufficient 
Proof of it: You'll excuſe the Freedom, Philomathes, I 
make no Doubt; for you defired I would not be back- 
ueſtions ; and your Charge to me was 
always to be fatished with, and clear in all your kind In- 


ſtructions. 


Phil. I own it, and I am pleaſed that you do ſo much 
Juſtice to yourſelf, Obſerve then, there are certain Spe- 
cies -of the Rays of Light, and each is fo diſpoſed as to 
excite in us the Idea of a different Colour. 

Br. What do you call the principal or primary Co- 
lours, from whoſe intermediate Spaces the other Variety 
may be produced and accounted for? | |; 
bil. The Rays of Light being refracted, will pro- 
. Green, 5. Blue, 


guiſhed 
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uiſhed according to the Refrangibility of the Ray, 

hus the leaſt refrangible Ray will appear red, and th 
greateſt refrangible Ray will be the very deepeſt Viale 
and the intermediate Colours between them will be th 
other Colours before-mentioned, or a Mixture of thoþ 
different Colours approaching, more or leſs, to exc 
3 according to the neareſt or fartheſt refrangibæ 
Ray. | 
Tyr. Sir, I am obliged to you, and perceive my Mi. 
take, for I uſed to think that Colours were natural to cer. 
tain Bodies; but now I plainly ſee that they appearſ 
according to the different Rays of Light painted upon 
or capable of being received by them, to cauſe ſuch Co. 
Tours to affect our Sight. | 

Phil. You are right; but I will fatisfy you further 
by an Experiment, which you may try at any Time: 

hat is, only to make a Lather with Sope and Water, 
then take a Pipe (that we commonly ſmoke in) and fil 
the Bowl full, and gently blow at the End, and ya 
will find Bubbles ariſe, which you may blow off at Ple 


Fare, (as Children do) or ſuſpend them on the Top d 
prong Yar then let two, three, or more Perſons carefully 
obſerve the different Colours of thoſe Bubbles as they 
ariſe from the Bowl of the Pipe, (which is ſuppoſed to be 
done when the Sun ſhines) and they will perceive fit 
Red, then perhaps Blue, and by a Continuance of blow. 
ing or railing the Bubble, or p——_ it, there wil 
appear Orange, Green, Blue, Violet, and in ſhort her 
and there all Manner of Colours; then will appex 
— while a Yel/ow, then I/hite, und at laſt a Sort d 
ack. 
Tyr. You are very obliging, my dear Philomathe; 
"ne, St you have mentioned Black and I bite, pray give Tr. 
ane ſome Account of them, for I'm at a Loſs how to de. the Ai 
fine them. : | 1 Strol 
Phil. Black and White are never reckoned among t 11 — 
| primary Colours; becauſe Blac cannot with any Pro- Motion 
t | priety be called a Colour, it being a Deprivation of al 
| 1. ght, for the Subſtance abſorbeth or ſucks up all ti! 


| Rays, and therefore can reſſect none. Now bite mi 
1 be called a Colour, becauſe in this are comprehended 
| | the primary Colours in one. Tr 


I don't underſtand this, Sir, at all; what if 1 
| the 11 4 the Colours together, would they be Mhite? 
tale Phil. Doubtleſs they would. : 
e the Tyr. Pray, Philomathes, give me a Demonſtration. 
thok bil. I could prove it to you by many Experiments, 
each but this one will be ſufficient . 2 you, and being 
b ealy, you may try it at Leiſure. | 
pk "L is _ by 4 — that any — being di- 
Mi. ided into 360 equal Parts, on which the aforeſaid Co- 
cer. ours fall, that the Red Colour will take up 45 Degrees 
xr or Gradations of ſuch Parts; Orange 27; Yellow 48; 
pon, i Green 60; Blue 60 » Indico 40, and Violet 8o=in all to 
C.. Now, take a Wheel, and paint the Circumfe- 
rence with 45 of Red, 27 of Orange Colour, &c. as 
ther aſore directed; then let the Wheel be turned very ſwiftly 
ime: round, and none of theſe Colours will be ſeen, but the 
ater, MW whole Circumference will appear as if it were painted 
d fil Mover with the very beſt Vite. g a 
ye. Vaſtly eaſy to try, and very ſurpriſing to confi- 
les der; but ſuppoſe I do not divide the Circumference juſt 
p din the Manner or Proportion you directed; how then? 
fully Phil. Then you will not have a perfect Mhite, nor 
they WW will you have any one of the Colours before-mentioned, 
to be but a Variation of Colours, according to the Proportion 
fit {Woof each Colour promiſcuouſlly laid on, which will partake 
low- WM Part of one Colour, Part of another, like the Bubble 
> wil N blown out of the 17. If you would be fully 
ſatisfied in this Theory of Colours, fee Dr. Harris's 
Lexicon, Derham's and Rotuning's Philoſophy. 


” 


14. Of SouNnDs. 


4 What is the Cauſe of Sounds ? 

hil. Sounds are cauſed by the undulatory Motion of 
the Air when the Particles thereof are put in Motion by 
a dtroke on Bodies, which cauſes firſt of all a tremulous 
Motion in them, and then by Means of the undulatory 
Motion of the Air beats upon the Tympanum or Drum 
of the Ear, and affects the Nerves in ſuch a Manner 
as to cauſe in us this Senſation. | 


Tyr. How is it proved, that Air is the principal Cauſe 
of Sounds 7 N 988 
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Phil. Several Ways, but by none more than by tie 
Experiment of the Air-Pump ; for a ſmall Bell may h 
heard a great Diſtance before the Air is exhauſted, by 
when it is put into the Receiver, and the Air exhauſt, 
you can then ſcarce hear it. | 

Tyr. 1 think, if I remember, you told me that. Syn 

flies about 1100 Feet in a Second of Time, that is, 1 
Million -3 Hundred and 20 Thouſand Vards, or 5500 
Miles in an Hour, which is about '8 Hundred Thou 
Times leſs in Velocity than Light. | | 

Phil. I did ſo, and why do you repeat this again? 

HBr. I cannot help it, when I think of the Velocity d 

Light being fo incredibly fwift : I aſk Pardon; but pry 
bow far are Sounds in general to be heard? 

Phil. It has been aflerted, that Sounds continued q 

-repeated have been heard - at an incredible Diſtance, 
Thus Mr. Clare affirms, that he heard the Watch-Worl 
(viz. All is Tell) called by the Centinel from Old u 
New Gibraltar, which is upwards of rot Miles; and I. 
Hearne aſſerts, that in the Year 1685 Guns fired i 
Stockholm. were heard 180 Miles; and in the Dutch Wi, 
1672, they were heard near 200 Miles. 

Tyr. I. could never have thought Sounds could hare 
been heard fo far: But pray is there not a Difference be. 
tween Sound flying before the Wind, and againſt it! 

Phil. There is, but not fo much as ſome Perſons 


N 
Tyr. Does not Sound fly equal Spaces in equi 
Times? | * 
Phil. Ves it does, whether in Summer or Winter 
Day or Night; but then the Sound is not alway 
equally ſtrong, nor ſo full upon our Ears; for no-Dout 
* but the Strength of Wind for and againſt, and alſo: 
thinner or denſer Air, will cauſe a Difference in thi 
Reſpect; but yet not ſo much as is ſuppoſed in common. 
Tyr. I'm obliged to you, Philomathes ; but pray gt 
me Leave to aſk you how it happens, that ſome Sound 
are fo agreeable and harmonious, while others are ſo dil 
ſonant and diſagreeable ? 
Phil. Your Quettion Tyro, is very difficult to anſuet 
on Account. of the Prolixity which it naturally requires; 


and not only this, but even on the Account - „ 


BOOK OF KNOWLEDGE. 124 


Vords agreeable and diſagreeable ; for you are to know 
or a Certainty, that that Sound which is now difagree- 
ble, may the next Minute become very agreeable to 
YOU, | ' 

Hr. How can this be? | 

Phil. It is ſ@ indeed, according to what other Tone 
pr Sound it is accompanied with. | 


— Hr. You ſpeak. of Sounds relating to Muſic, I per2 
eie. | 

ws "oY ONO 

n? Hr. wiſh you would give me ſome Account of the 

city of FP 4ture and Paſſages of Muſical Sounds. | 


Phil. That I ſhall do under the Word Mujic. 
Hr. Pray- then, before you leave this Head, tell me 
he Cauſe of. Echoes;, or. why. Sounds ſometimes anſwer 


wy ack or repeat the ſame Word? AMP : . 

Worl Phil. An Bebo is cauſed by the vibrating Air being, 
1e brupted in its Paſſage. For, as the Air rolls or paſſes 
d D. aoong like a Wave, it often meets with various Object, 


and by ſtriking againſt them, is reflected back to us, and 


Wa utes new Vibrations, which, (if che Object lies in a 

oper Situation) return to us and repeat the ſame Tone, 
| have Sound, or. Word as was firſt given, not · only once, but 
e be. ereral Limes. 


Tyr. This is very natural indeed, and eaſy to be 
onceived, | | 

| Phil. I told you that ſometimes Words are repeated 
ſeveral Times; but I have myſelf been in Places that 
would repeat 8, 10, or 12 Times over your Name, if I 
had called you once very loud. | 

Tyr. That's very extraordinary. 

Phil, Not at all; for it is affirmed, that in Noodſlock 


Doubt 
ek near Oxford, there is an Echo, which will echo or 
ch repeat 16 or 17 diſtinet Syllables any Time of the Day; 
mond from 11 at Night to 3 in the Morning, it will repeat 
gin 20 Syllables, or a Monoſyllable 20 Times over. 

zunds ;4 But pray what is the Reaſon that it repeats more 
if. by Night than by Day. 


Pbil. Becauſe the Air being more denſe, the Vibra- 
tons are ſlower, and of Conſequence a Repetition of 


{wer 
0 — 1 to be heard. See Dr. Plot's Hiſtory of 
f the ford ire, and Dr. Harris under the word Echo. 
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| SECT. VI. 
| Of Wind, Rain, Hail, Froſt, Snow, and Ie. 


1. Of the WiND, 


Tyr. What is Wind? 

Phil. A great Motion, Stream, or Torrent of Air. 

Tyr. From what does this ariſe ? | 

Phil. From many Cauſes, but *tis chiefly believed to 
ariſe from the ſwift and rapid Rotundity of the diurnd 
Motion of the Earth round its Axis, which leaves the 
fluid and refined Particles of Air behind; and then they 
uſher or break forth at certain Times into a violent 
Agitation, &c. But be this as it will, it is certain 
that the Air being turned out of its proper Order or Equi. 
librium, ſome Parts thereof are put into greater Agitation 
than others, ſo as to produce a Stream of Air, a Storm 
4 3 ; Wis | 1 

But pray is not the Wind mare regular in ſo 
Paris of the Globe than others ? 
FP Hil. Yes. * 
Tyr. Are there not different Sorts of Winds pray ? 
Phil Yes; there are common or accidental Winds, 
2. general Lrade Winds, and 3. periodical Winds, called 
or named Monſoons by Lord acon. 

Br. What do you mean by trading Winds. 

hil. They are ſuck as blow from one Quarter ; thus 
in the Atlantic Ocean, they blow from the North-Eaſt, 
or about North-Eaſt, to zo Degrees Latitude on the 
North Side of the Equator; and in the Ethiopic and 
Indian Oceans, and great Sauth-Sea, they blow from the 
South-Eaſt, or about the South-Eaſt, to about 30 Degrees 
Latitude on the South Side of the Equator, b= 

Tyr. What is the Property of the Monſoous, or ſhifting 
periodical 'Trade-Winds ? * 

Phil. They are ſuch which blow, ſome 3 Months one 
Way, and three the other; but the moſt regular or noted 
2 thoſe which blow 6 Months one Way and 
6 the other. | 

Tyr. Pray where are they noticed, and what Time of 


is i blow ? 
| the Year is it they blow Phil. 
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Phil, The Mon ſoons blow from the 8. W. to the 


N. E. from Aprilſtill the Beginning of October, in or 


about o Degrees Eaſt Longitude at the Equator, upon 
the Eaſtern Coaſt of Africa, paſſing from the Eaſtern 
Ocean croſs the Arabian Sea; and then from September 
till March, they return and blow 8. W. But below the 


Bay of a, ar as alſo about ten Degrees on the South- 


Side of the India Ocean, they blow 3 Months one Way 
and 3 the other. * 

Tyr. This is very ſtrange; but I ſuppoſe there is no 
immediate Method of accounting for it. 

Phil. There are ſeveral Reaſons to be given, why it 
may be ſo; ſuch as when the Sun paſſes the Equator 
Northward, he no doubt begins to refreſh and warm 
thoſe Countries, and the Air being more rarefied by the- 
Heat of its Beams, becomes leſs ponderous, and poſ- 
fibly may cauſe or carry with them ſuch a Motion of the 
Winds ; and then, in the Return to the South the other 
Half- Year, cauſe the Monſoons alſo to return with them. 
There are ſeveral other ſuppoſed Reaſons ; but as they 
are not capable of ſo clear a Demonſtration as many 
other Things, muſt be left to future Time for further 
Diſcoveries. | 

Tyr. What Degree of Velocity has Wind in general? 

bil. Dr. Derham and many others have plainly prov- - 
ed, that a gentle Breeze or a very ſmall Wind does 


not move above 1 Mile an Hour; a briſk Wind flies 


from 15 to 30; in a Storm from 30 to 5o, and in a very 
reat Storm from 50 to 60 Miles an — - See 
r. Derham, Dr. Harris, Rowning and Martin; but 

paricularly Lord Bacon's Hiſtory of the Wind, and the 
hiloſ. Tranſ. No. 183. | 


2. Of Rain, Hail, Froſt, Snow, &c. 


Tyr. Whatis Rain? 


Phil. Water deſcending from the Clouds, being broken 
by the Reſiſtance of the Air, falls upon the Earth in ſmall 
or great Drops, according to the Quantity contained in 
the Clouds. and is more or leſs in the elocity of its 
Deſcent, according to the Weight thereof, or being 
driven by the Wind, Sc. 

G 4 Tyr. 
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Tyr. Is not Dew like Rain, or has it not the Proper. 
ties thereof ? 


X pf tat 

Phil. It has; but in this they differ, that whenever * 
the Water in the Clouds is heavier than the Air, it ogeth 
rains ; but Dew, being a moiſt, inſenſible Miſt raiſed by aach a 
the Heat of the Earth after Sun-ſet, aſcends like a Fog; Neuuſes 
but meeting with a colder Air, falls in ſmall Drops on Nad C 
the Ground, and is ſo very fine in its Particles, as tg procee 
reſt even on the very Tops of the ſmall and tende Wii, M 
Graſs, ſaid be 
Tyr. What is Hail? : Tyr 
Phil. Rain congealed more or leſs, according to the hi 
Height of the Clouds and the Coldneſs of the Region, vated 
Some Authors difter in their Opinions concerning it; by Ey 
the one aſſerts it is frozen in the Clouds before it deſcends; Mise a 
and others fay, it is congealed in its Paſlage. cauſe 
Tyr. What is Frei? : ; Vapo 
Fhil. That State or Condition of the Air which be. Tyr 
comes fo exceedingly cold, as to freeze Water, or b Num 
which the Motion and Fluidity of Liquors are ſuſpended, WM whict 
and become thick and frozen, Some fay it ariſes from ſew P 
llt, ſaline Particles of Air, which are ſo ſharp pointed ¶ often 
as to fix or inſmuate themſelves into the Pores of Water, Ph 
and make hard the ſuperficial Parts, and when increaſed ¶ ite 
become more and more a thick Ice. But, "ſtrictly gs, 
ſpeaking, tis the moiſt Surface of the Earth being en- Ty 
cruſted, which we call Fro/t, and the cryſtalixed Super. Vape 
fices of the Water 1s called Ice. Body 
Pl 

| S T., VIII. Hall 
Of Meteors, Thunder, Lightning, Thunderbolt, &c. 1 

. 1. Of METEORsS and VAPOURS. = 
e 

Tyr. What do you call Meteors, and what are the ever 
Cauſes of the different Sorts ? Qua 


Phil. Meteors are mixt, changeable, moveable, and Wl and 
imperfet Bodies, formed by Damps, Heats, and ſpiri- 
tuous Exhalations out of the common Elements, ſome 
of which are very high in the Air, and others here and 7 
there upon, or very near the Surface of the Earth: dra 
There are ſeveral Sorts, 1ſt. Fiery Meteors, compoſes F: 
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f fat, falt, and ſulphureous Exhalations, which are 
kindled in the Region of the Air, 2 violent claſhing 
together in nitrous Air. 2. Airy Meteors ; theſe are 
ſuch as are produced from the Wind only, which often 
cauſes very odd Appearances in the Clouds, in Shape 


land Order. 3dly, Watry Meteors ; theſe are ſuch as 


proceed from Vapours; then theſe Vapours turn often 
to Miſis, theſe to Clouds, and Clouds to Rain, as was 
ſaid before, * | | 

Tyr. Pray, Sir, what do you call Vapours ? 

hil. Small Particles of any Fluids ſeparated or diſſi - 

rated by Heat, which naturally aſcend into the Air, or 
by Exhalation are drawn off from the Surface, or other- 
wiſe are forced up by Heat under the fluid Body, ſo as to 
cauſe a Steam, which in ſome Cafes may be called a 
Vapour, becauſe the Liquor is evaporated or drawn off. 

Tyr. I underſtand you; and I have often admired the 
Number of Particles that fly off in boiling Liquors, 
which decreaſe the whole fo inſenſibly by Degrees, that 
few Perſons pay any Regard to the Cauſe, and yet are 
often ſurpriſed at the Effect, 7 

Phil. You ſay right, Tyro ; for ſeveral: Liquors will 
waſte J of the whole in one Hour; ſome more and ſome 
leſs, according to their greater or jeſs Fluidity. 

Tyr. Then I perceive the Quantity of Steam or 
Vapours are in Proportion to the liquid Surface of the 


ody. 

Phil No Doubt of it; for 'tis computed by Dr. 
Halley, and feyeral other eminent Mathematicians, that 
there is evaporated every Day out of the River of Thames + 
only, in its whole Extent, about 20 Million Tons of 
Water every Day; but there is evaporated out of the 
Mediterranean upwards of 5, Thouſand Million Tons 
every Day; how vaſt then muſt be the Weight and 
Quantity evaporated from the Surface of all the Seas 
and Waters in the whole Globe 


'S 2. Of Croups. | 
Tyr. I am ſurprized at the Quantity of Water, &c, 
drawn off by Evaporation; pray where does it go ? 
Phil. I told you before into the Air, and by a Con- 
&Tles or continual gathering together, mix with one 
G5 another, 
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another, and become thicker and more denſe, fo as 
form Clouds of various Sizes, Thickneſs, _ Colow, 
Weight, Sc. The lighter Sort flying more ofty in the 
Air, while others more condenſe or weighty float or fy 
nearer the Earth. | 

Tyr. I know the Clouds fly very low ſometimes, an 
I have heard that in ſeveral Places in England, bu 
more particularly in Scotland, fome Perſons have ſeen 
the Clouds paſs much lower than the Hills they hae e ! 
been travelling over. ale 

Phil. No doubt of it; for it is evident that the Clouds the v 
ſometimes are not above th of a Mile high, which Tv 


is much leſs than _—_ Mountains in Great- Britain, Lieb. 
7 yr. What is the Shape and Colour of Clouds owing þ 

to . 
Phil, The Colour of Clouds, or the different Coloun 165 

of any Cloud, is no Doubt owing to the Rays of Light Quel 


falling on them in different Poſitions; and as to their Wil . 
Shape, it is eaſy and natural to ſuppoſe, that this is WI, T 
owing to nothing but the different Force of Air Ligh 
Wind, which drives them here and there; and there. be c. 
fore, from their voluble or looſe Texture, produce v4 ll he (: 
rious Forms and Shapes. | P} 

Tyr. I believe this is true, becauſe in very calm Days not t 
and Nights the Clouds feem as if they were fixed; at I erer 
leaſt their Motion is very inſignificant to what it is at WW Soun 


other Times. ; Ty 
_ Phil. Your judge very right, Tyre. W. 
Tyr. Pray what other airy Meteors are there? Tim 
Phil. The next Thing I ſhall give you a little Ac- WW the E 
gount of is, Ph 
* | of or 
3. Of THUNDER and LIGHTNING. TH 

of ar 


Tyr. What is the Cauſe of Thunder and Lightning * WM think 
hil. Thunder and Lightning, the moſt dreadful and Pl 
dangerous of all Meteors, are thus accounted for. The BY there 
Air, abounding (in hot Weather) with Acids, Bitumen, Bl theſe 
Nitre, Sulphur, &c. exhaled from various pockes and Wl to a. 
raiſed by the Sun's Heat into the Region thereof, and that 
are there driven to and fro by the Wind, and being ſhut WM Di6- 
in between the Clouds and Atmoſphere ; their — 
uncl ubs, 
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unAuous, ſpirituous, nitrous, and ſulphureous Particles, 


ſo as ty h . , . d f. M, 
; mixed together, and violently agitated and fu 

low woa acting upon, or ſtriking againſt each other, force 
/ 1A the themſelves, or are forced through the Clouds with an 
tory Exploſion or Noiſe, called Thunder, accompanied with 


I: Flame or Flaſh, which we call Lightning. 
Tyr. Which of theſe do you ſuppoſe — the Thunder, 
and which the Lightning? . a 
Phil. The bituminous and ſulphureous Particles occaſion 
the Flaſh, and the ſaline and nitrous Particles, no Doubt, 
cauſe the Noiſe or Exploſion, as plainly appears from 
his de very Property of Gun-Powder. 
yu BY r. What is the Reaſon of our ſeeing the Flaſh of 
3 Lightning for ſome Time before we hear the Thunder? 
A bil. Gentainly; Tyro, you forget what you have but 
juſt before read concerning the incredible Swiftneſs of 
12 Light, otherwiſe you would never have aſked ſuch a 
ueſtion. 
bis G r. 1 aſk Pardon, indeed, and own it was for want 
lr of Thought - for I perceive the Reaſon is plain: For 
b 7 WM Light flying much ſwifter than Sound, it muſt of Courſe 
nere- de ſeen much ſooner than Sound can be heard from 
© V. the ſame Diſtance. | 
Da Phil. Now, indeed, you give me Pleaſure ; for is it 
1. dot the ſame by the Diſcharge of any Gun or Cannon? 
'5 3 WMevery Body knows that the Flaſh is ſeen long before the 
Sound is heard. 

Tyr. I'm quite clear in the whole thus far; and con- 
clude from hence that *tis poſſible, by obſerving the 
A Time or Interval between the Flaſh. and the Sound of 

ne Exploſion, to tell the Diſtance of the Cloud from us. 

Phil. Yes, very eaſily, by comparing the Proportion 
of one with the other, as before directed. | 

Tyr. But pray give me ſome Account of the Nature 
of an Exploſion, or wherein, or in what Reſpect you 
; think it dangerous or not dangerous ? N 5 
The Phil. There is no Certainty, Tyro,, in this; for if 

there was, then of Courſe thoſe that know more. of 
100 theſe Things than others do, would always take Care 
a o avoid the Danger that they foreſaw. Plain it is then, 
a that the Danger lies, more or leſs, in the Nearneſs or 


but WY Diſtance of ſuch Exploſion. 
rh, G 6 7 1. 
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Tyr. I am quite clear in the Truth of this. But pry Ph; 
Sir, what do you ſay concerning the Thunderbolt? it 
Phil. I ſay, Tyro, there is no ſuch Thing as it is con. Wil cauſe: 
monly reported to be, ſuch as a large Bolt, Shell a are it 
Stone; but it is the more intenſe and moſt rapid Fl are W 
which flies from the Clouds with incredible Swiftnes of the 
immediately upon the breaking of the Cloud, ani The 
breaks down, drives before it, cuts off and deſtroy; Chur 
every Thing it meets with, even Towers, Trees, ani WW moiſt 
even Mountains or Parts of Mountains, driving up the in th 
Stones and Earth for a conſiderable Diſtance, and in ſerve. 
yaſt Quantities, | Grou 
Tyr. What other Properties has this ſubtile and intent go 01 
Lig, _ uncti 
hil. It is affirmed by ſeveral credible and eminent Ty 
Writers, that it will ſometimes break the Bones and WM pray 
not hurt the Clothes, break a Sword in the Scabbarl WW mens 
and not hurt the Scabbard, &c. &c. The Reaſon ſome P. 
Philoſophers give (but it is mere Suppoſition) is, tha N odd 
the Particles of Light in different Flaſhes are different . Mr. 
in the Reſpect of their Figure and Quality; but I ſhould WF you 
think it rather proceeds from the Intenſity of them, and abou 
their incredible Velocity ; for you remember the greater T, 

the Velocity or Celerity, the greater the Stroke or Force. m 
4. Of other METEORS. — 


Tyr. I am obliged to you, Philomathes ; but pray what 
other Phenomena of Meteors can you tell me of ? 

Phil. There are many other Meteors, ſuch as, 1, 
The Ghaſma, or a ſhining from or between the Breaks 
of different Clouds, when they juft ſplit. or part. z. ſilly 
The Lampas, or Lamp burning in one Part only. z. Dee, 
Bolis or Dart, wher the Fire or Light is very long, and plai 
flies like a Dart. 4. Draco Volans, or flying Dragon. tho! 
5. Capra Saltans, or the ſkipping Goat. 6. Stellæ Ca-: >to! 
d:ntes, or Falling Stars, which is when the more firm WF Lo: 
or ſubtile Parts are burnt away. There are many other fuct 
Sorts of fiery, airy, and watry Meteors ; but none of them vet 
are ſo much noted as the Ignis Fatuus, both for its Shape, 7 
different Appearance, and other Oddities. Ph; 

Tyr. Pray what is the Cauſe of them, and where a Wl ici 
they molt frequently ſeen ? oy 


firm 
other 
them 


re aft 
Phi 
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Phil. The Inis Fatuus (vulgarly called by ſome Tack 
with a Lanthorn, and by others Will with a Wiſp) is 
cauſed by ſome fat or unctuous Vapours ariſing, which 
are immediately kindled, and by the Motion of the Air 
are wafted about here and there, on or near the Surface 


of the Earth, and often look like a Light in a Lanthorn. 


The moſt common Places where theſe are ſeen are in 
Church-Yards that lie flat and low, and alſo in boggy 
moiſt Ground and Marſhes, and ſometimes they appear 
in the more upland Places; but then it is to be ob- 
ſerved, it is ſuch that border upon, or near ſuch boggy 
Grounds, and being wafted or driven thither, they ſoon 
go out, to what thoſe do that continue in the more fat or 
unctuous Soil. | 

Hr. You will excuſe me, I hope, Philomathes ; but 
pray give me ſome further Account of this odd Pheng- 
menon | 

Phil. L think, Tyro, you are vaſtly curious of aſking 
odd eG way E ſuſpect that you are afraid of 
Mr. Jack a Lanthorn, —Come, be free, and tell me if 
— know or have heard any Thing in particular 
about it. 

HBr. Dear Sir! I could tell you a hundred Stories that 
my Father, my Uncle, and ſeveral Neighbours have 
told concerning this, wy ry the other Perſon, having 
been led out of the Way by theſe Lights; others have 
been ſo terribly frightened, as not to recover it for a long 
Time after, | 

Phil. You make me laugh to ſee how earneſt you 
tell this Tale; and yet I am a little vext to think you fo 
lilly as to think that there is any Danger in poor Fack.— 
dee, Bro, what the Prejudice of Education is: This 
plainly ſhews us the great Weakneſs and Folly of 
thoſe Parents and Nurſes, who tell ridiculous bugbear 
dtories to Children, of Apparitions, Noiles, 2 a 
Lanthorns, &c. which poſleſs their little Minds with 
ſuch early Fear and Dread, that oftentimes they never 
vet clear of. | 

Tyr. What I tell you I know to be true, and perhaps, 

uomathes, you may not have had the Op rtunity of 
keing thoſe Things, though you have read of them. 
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Phil. Here you are miſtaken again, Tyro ; for I haye 
ſeen ſometimes ten, at other Times upwards of thi 
together in one Ground, running here and there wi 
great Swiftneſs, and ſometimes mixt together as if the 
were dancing, then all at once ſeveral of them have Fo 
appeared, (which I ſuppoſe was occaſioned by their ſtrik. 
ing againſt one another, or againſt ſome Object) and 
thus by their ſtrange Appearance and different Poſition 
they become a Terror to many People, but particular] 
young Folks, whoſe Ears and Minds have been too — 

lled with idle Tales of the Danger that attends theſe 
Meteors. | a 
Dr. But pray, Sir, did you never know or hear your. 
ſelf that any Body was led out of their Way by the Jad 
@ Lanthorn ? | 1 
- Phil. Ves many; ſo that they have not found their 
Way home by the Hours together, and gone Miles and 
Miles out of their Way; but then, as I obſerved be- 
fore, I cannot allow that Fack leads them ont of the 
Way, ſo much as the previous Fear of the Perſons 
themſelves ; for when the Will with the Wiſp happens 
to overtake or approach near them, they are {truck with 
a Surprize at fo ſhining a _ and fo diſmal an Hob- 
goblin, and immediately in a Fright turn, or run out 
of the direct Path-Way, down any Turning, or. into 
any other Field, which leads them quite contrary to their 
Home. But you may depend upon it, Tyre, that Reſo- 
lution and a good Preſence of Mind would prevent theſe 
Inconveniencies and Diſaſters. 
Dr. I am clear in your Opinion indeed; but what 
would you have poor innocent Children do, who have 
been and ſtill are poſſeſſed with fuch Notions? 

Phil.' T heartily pity them, and blame thoſe that inſi- 
nuate ſuch Traſh into their early Minds, inſtead of 
Things of more Moment; and thoſe who have been 6 


unhappily brought up, and have had ſuch Fear and Ph 
Dread inſtilled into their Minds: You, and all other ng G 
Perſons, therefore, who know there is no Occaſion for = 
fuch Fear, ſhould try to convince them of their Error, = 
and diſſuade them from giving Heed to all fooliſh Fan- Tyr 
cies, — idle, ignorant, and inconſiſtent Stories of Jet of 
every Sort. : 

T7 = b | Vr. what 


BOOK OF KNOWLEDGE. pz; 


Tyr. What you ſay is very true, Philomathes and I 
ſhall do my Endeavour to improve my Acquaintance at 


all Opportunities. | | 
Phil. This is the greateſt Mark of a noble and gene- 


tous Spirit, Tyro, and not only anſwers the very End of 
my inſtructing you, but undoubtedly anſwers the chie 
End of that little Knowledge which the great Benefactor 
has ſo freely given us; and in nothing we can more 
imitate him, than by freely communicating every uſeful 
Thing to others. 

Tyr. Have you any other Meteors that you can give 
me an Account of ? | | 

Phil. Yes, there are many others, ſuch as the Rain- 
bow, and Aurora Borealis, or Lights in the North ; but 
| cannot well give you an Account of theſe at preſent. | 

Tyr. Pray, Philomathes, oblige me ſo far, though it be 
ever ſo ſhort, 8 8 


Phil. Then I aſſure you ſhort it muſt be. 
Ber. „ 


Of the Rainbow, Parheliums, and Aurora Borealis, or 
Northern Lights. 5. 


Tyr. What is the Rainbow ? | 1 
Pbil. The Rainbow is a Meteor in the Sky, appear- 
ing in the Time of Rain, or juſt after it, in the Form of 
a Bow, | | 

Tyr. What is the Occaſion or Cauſe of its Appear- 
ance. 4 | 

Phil. Tt is occaſioned or produced by the falling Drops 
or Particles of Rain, by the Reflection and Refraction of 
the Rays of Light falling upon them. LES xn 

Tyr. What is the Reaſon of the various Colours in 

the Bu? * 
Phil. The very ſame that I told you before concern- 
ing Colours; that the leaſt refrangible Rays produce or 
paint Red, and the moſt refrangible ones naturally pro- 
duce Blue and Violet. | | 

Tyr. I forgot myſelf indeed, Philomathes : But pray 
let me aſk you why ſome Bows appear fo very large to 
What others do ? "Sn par 
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Phil. This is owing wholly to the Height of the Sun; 
for when the Sun is in the Meridian or higheſt Altitude 
the Bow will be leaſt to our Sight, being only a Segment 
of a Circle; but if the Sun be in the Horizon, or jult ſet. 
ting, then the Bow is, as large as it can be, being yer 
nearly a Semi-Circle, | 29. 
Dr. This is very natural to conceive ; but pray what 
Part of the Hemiſphere does the Bow generally ap. 

ear in! | 
l Phil. Always oppoſite to the Sun; I ſay always op- 
polite, which ſhews an invariable Rule where to find it, 
and as true a Fact that it is cauſed by the Rays of the Sun 
ſhining upon the falling Drops of Rain. 

Tyr. But I have ſeen two Bows ſometimes, what is the 
Reaſon of that ? yg 

Phil. The Reflection from the real Bow itſelf, which 
when the Sun ſhines very bright, and the op ofite Par 
of the Heavens is dark and cloudy, there are always ſeen 
two Baws, and ſometimes three, two of which are vulgar 
ly called J/eather-heads, 

Tyr. m obliged to you, Sir. 


2. Of PARHELIUMs, HAaLos, &c. 


Tyr. What are Parheliums ? 
hil. They are what are commonly called mock Suns, 
and are cauſed by Reflection. * ie 
Tyr. Are they tinged then with different Colours a, 
the Rainbow is! 5 "of 
Phil. Sometimes they are, and ſometimes not; but! 
imagine this is more or leſs owing to the Strength of the 
Rays of Light, and Poſition of the Spectators. | 
Tyr. I think I have heard there has been ſeen two or 


three mock Suns at once. | 


Phil, I make no Doubt of it, there has been ſeen two 
ſeveral Times in England and Scotland; but there was 
ſeen in Rome, March 1629, no leſs than four, one of 
which was very much tinged with various Colours like 
the Rainbow, and the others more faintly fo. 
Hr. What are Halos? | f 

hil. They are luminous Meteors in the Form of 1 
Ring or Circle, appearing round the Sun and Moon, 
and ſometimes the Stars. | | 
Tyr, 
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r. What is ſuppoſed to be the Cauſe of Hales ? 


Sunz Phil. As the Rainbow is cauſed by the Reflection of 
tude, ght on the Drops of falling Rain, ſo are Hales cauſed 
ment y the Reflection of Light on {mall Hailſtones for 
t ſet hereas the firſt are ſeen only in rainy Weather, ſa 


eſe Halas appear only in froſty Weather, in rhimy 
Sick, or froſty Nights or Days, round the Sun and 
loon, having them for their common Center. 


" 

3. Of the AURORA BoRRALISs, or Northern Lights. 
0 
d Tyr. I ſhall be glad to hear ſomething about Lights 
» Sun Wn the Air, for I have been terribly afraid of them ſome 


ears ago. 


s the . Phil. I make no Doubt of it, for they are ſometimes 

ery ſtriking to the Senſes, and carry ſomething dreadful 
chick ich them when they fly with ſuch Rapidity, and ſeem 
Part o claſh furiouſly together in the Zenith. 


Tyr. Very true, Philomathes, and eſpecially when they 
ook very angry, being tinged with Red, or dloody- 
oloured, as I have often ſeen them. 12 

Phil. What you ſay is very true; but, however, there 
; not the leaſt Occaſion to be afraid of them, as there 
Is not the leaſt Danger ariſing from them, as there often is 
from * and Exploſion from Clouds vaſtly lower, 
Dr. But what do you apprehend is the Caufe, or what 
No the moſt eminent Authors ſay upon this Subject? 

bil. There have been various Reaſons aſſigned by 
ifferent Mathematicians and Philoſophers, but there is 
no Room to give you theſe different Opinions ; but this 
s plain, no Doubt, that there are certain Steams, Ex- 
alations or Vapours, that riſe from Mines, Volcanos, 
&c. which are ſulphureous and inflammable, and being 
lo very fine and thin, float in the Air, and neceſſarily 


two nd naturally, according to their Quantity, Force, or 
was elerity, ſhoot upwards towards the Zenith; and though 
e at theſe Steams are very wide below, yet they will in their 
like Accent appear pyramidical, or to terminate in a Point 


at their higheſt or vertical Extents; but ſometimes the 
ſhoot even beyond the Zenith itſelf, but then — 
aniſh, or are loſt to the Sight: One would naturally 
they muſt proceed from ſomething — 
. Or 
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for they have the very Action of Light and Lightning 
except it be that theſe aſcend, being light and very fine 
but Lightning deſcends, by Force and Exploſion, 
Tyr. But 1 have heard and read alſo that this ſtrany 
Phznomenon is never ſeen near the Equator, 
Phil. Very true, and it was once a great Rarity i 
England, but now common, though there have been n 
remarkable ones (in general Extent) except thoſe in 
1574, 1716, and 1727 ; but thoſe in 1716 extended fron 
Ireland to the Confines of Ruffia, Poland, &c. Thu 
much for this extraordinary Meteor; only it is to hy 
obſerved, that after theſe fiery Streams have ſpent them. 
ſelves for want of freſh Supply of Matter, there is kf 
in general, a ſteady bright Light in the North, If yo 
would know further Particulars of the Aurora Bored 
fee Rowning's Philoſ. Vol. I. Part ii, p. 147, Cc. 


SECT. X. 


Of Tides, or the Flax and Reflux of the Sea. 


** Of all Things in the Laws of Nature, I think 
nothing more wonderful, and to be admired, than the 
Flux and Reflux of Waters, 

Phil. It is very true; and though the natural Cauk 
is known, yet there is ſomething aſtoniſhing, when we 
conſider ſuch an immenſe Quantity of Water to rdl 
= and forward in ſuch conftan t and periodici — 

r ET. \ . 
Dr. You fay the. Cauſe is known; pray be ſo kind 
then as to tell me the Reaſon of the Ebbing and Flowing 
of the Water? : Kew | 

Phil. Tides are undoubtedly cauſed by he attraftiv 
Power of the Sun and Moon upon the Waters of tht 
Ocean; but more particularly by the attractive Force d 

e Moon, 

Tyr. I wiſh you would demonſtrate this a little mots 
ta me by ſome Scheme or Figure, | 


Phi 


Phi 


o 
1 
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Phil, I will. Let E be the Earth, ABCD the Sur- 
xce of the Water round the Earth: Let alſo N F 


epreſent the Orb of the Moon round the Earth, 
N New Moon, F Full Moon, 8 Q Q the Sun in 
lifferent Poſitions. | on. 
Now obſerve, 1. When the Sun and Moon are in 
onjunction, viz, 8 N, theſe two Powers or Forces 
ill attract or draw the Water upon the Surface of the 
Earth above, or beyond its common Courſe or Order, 
and cauſe it to riſe up as high as A, which will be the 
higheſt Tide of all, commonly called a Spring Tide. 2. 
hen the Moon is at the Full at F, then the Earth will 
be between the Sun and Moon, (that is, the Moon is 
n Oppoſition to the- Sun) and there will be another 
pring Tide rifing or ſwelling to B, but not fo high, your 
&, from the Surface as at A. Laſtly, When the Sun 
din his Quadratures Q or Q_ ſoon a Quadrant or one 
Quarter of a Circle from the Moon) then the attractive 
Tower of the Sun takes off Part of the attractive Force 
of the Moon, and therefore at C and D there will be the 
alt neap Tide of all. 82 * 
Dr. I am highly obliged to you, Philomathes, for it 
ppears quite ſimple and natural to me; but yet I do not 
= immediately 
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| _—_—_— know what you mean by the leaſt new Wi xe fil 
ide. | i $2:.4 afled 
Phil. The Reaſon why. I: call it the leaſt neap a, bs — 
cauſe all Tides which happen between A. Cor A D,« Culatit 
between B Cor B. P are called neap Tides; thoſe x Ind e 
A and B being. only Spring Tides. W Whey r 
Tyr. I underſtand you, Sir; but pray doitheſe Spring Wl places 
Tides happen always upon the Day or at the Time d of tw. 
New and Full Moon? PF 1 conce 
Phil. No; it is generally the ſecond or third Tide vario 
after; nor are the 'T'ides at higheſt when the Moon is anothi 
in: the Meridian, but two or chree Hours after z. and the I with « 
Reaſor.is plain, for the Motion communicated, or the back: 
active Force of. Attraction cannot fully act upon Wa. WM what 
ters in narrow Rivers, and in ſhoally Places; therefore I later t 
do not come or flow regular and full in ſuch Places juf Tyr 
at that Lime: So for the ſame Reaſon the greateſt Tides, Wl mathe: 
as was ſaid before, are not immediately at the Time dt Phi 
Conjunction or Oppoſition. In the Ocean, or in theſe * 
any wide Sea or deep and extenſive Waters, the Tides Wi to the 
ebb and flow very regularly; for it is evident, that in Neun 


the great Pacific Ocean, they exceed both miLargenel 
and — thoſe in. the Atlantic, and in the Atlantic} 
they exceed others in more narrow Seas, Ac. for it 1s O74 
ſooner high'Water-in-ſoms Places than others, and it is If the 
plain that the Water riſes in ſome Rivers or Places, 
while it falls in others. For Inſtance, it is high Water Tyr 
on the Coaſt of Portugal Spain, and the Welt of Vi. hr 
land, much at the ſame - Lime, (tho' it is not till two Bl the C. 
or three- Hours after the Moon:had paſſed the Meridian) Will great 
by the Water flowing from the Weſtern Ocean, and Bi very | 
the Mediterranean Sea; from which: there iſſues to large 
large Currents of Water, one of which«paſſes South of Bl ter, c 
England,, and the ether North of Scotland; and in theſe chat t! 
Tracts they: naturally empty themſelves into the large for R. 
Channels, and theſe again into the ſmaller ones, and vers, 
theſe laſt into the inland Rivers, &:. from which it WW Num! 
plainly appears, that the Tides muſt be later in the-Vay Place 
in ſome Parts than in others, acconding to the Diſtanes WY the Su 
of ſuch Rivers from the Sea, and in Proportion to their ſo ne: 
Narrawneſs, Windings and Turnings, e, . 2dly, | nua 
alſo is evident, that while theſe Channels and _ runnit 
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ae filling, by the Time they are full Tide, the Moon has 
paſſed or advanced yet farther from the Meridian ; but, 
however, this being once known, the Certainty of cal- 
culating high Water at any Place becomes very natural 
and ealy, as was : ſhewn before. zdly, It is therefore 
very natural to conceive, that the Water falls in, fome 


places while it riſes at others; and as it takes upwards 


of twelve Hours between Tide and Tide, *tis eaſy to 
conceive: that while the Waters are returning from the 
various Channels and different Rivers, there will be 
another new Tide or full Water at Sea, which meets 
with or repulſes thoſe ſmaller Currents, and forces them 
back again with Order and Conſtancy daily, only ſome- 


what later, as was ſaid: before, becauſe the Moon comes 


later to the Meridian. | 
Tyr. Jam highly obliged to you, indeed, kind Philo- 

mat hes, and I'm very well ſatisfied. | 
Phil. 1 on T have given you but a ſhort Account of 


theſe 'Things.—If you would know every thing relating 


to them, you muſt conſult Sir 1/aac Newton, Dr. Harris, 
Rouning and Martin, as alſo the Phil. Tranſ. 4 


S. E CT. AL 


Of the conſtituent Parts, and different Strata or Layers of 
— the Earth, 


* What does the Earth in general confiſt of? 

Phil. What it contains at a very great Depth or near 
the Center, is, and muſt be, for ever unknown; but the 
great Dr. Halley, with many others, ſuppoſe, (and that 
very probable) that in and about its Center there are 
large 1 or one large Maſs of magnetic Mat- 
ter, called the Loadſſone. However, thus far is known, 
that. there are vaſt Caverns, and Numbers of Receſſes 


for Reception of Water, and no Dovbt but many Ri- 


vers, which feed the other ſmall Channels, and by a 


Number of Conveyances are carried trem Place to 


Place in eenſtant and due Order, as the Waters upon 

the Surface, ſome very deep, and others more fleet, and 

ſo near the Sutface as to break forth from «thence con- 

bnually, ſome in great, others in ſmall Quantities of 

running Water, properly called Springs, Cc. 755 
| Jr. 
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Dr What does the more ſolid Parts chiefly con 


Phil. There we find Variety of different Sorts of Stu 
or Soil; for within a few Fathom deep in ſome Places 
and but a few Yards deep in others, are found four g 
five various Sorts of Earth, ſuch, as Clay, Gravel, « 
Sand, Loam, Mart, or fat Clay, then black rich Earth 
then red Earth, Chalk, Coals, &c. and perhaps the ſane 
over and over again, ſome Strata or Veins running per. 
haps but a Foot or a Yard deep, and for Miles in Lengh 
and Breadth; others 10, 20, or 3o Feet or Yards dee, 
and of leſs Extenſion ; but as the conſtituent Parts ar 
known very little more than 400 Feet deep, how then 
can we pretend to account for the Variet of the Strat 
and of the ſalt, nitrous, and ſulphureous Matter and Suh. 
ſtance, between the Surface and the Center, to the 
Depth of about 4000 Miles? 

Tyr. Very true, Philomathes; but cannot you indulge 
mer ſo far as to give me your Opinion what is the Cauk 

of Valcanos, Explaſions, and Earthquakes ? | 

Phil. 1 cannot deny you, Tyre, you alk with ſuch : 


Deſire of being improved, _ 
l 
SECT. XII. _ 
Of Vorcanos and EARTHQUAKES. Neva 
Tyr. What is a Volcano? ; 
Pihl. A burning Mountain, which continually emits 


or as it were, vomits Fire, and ſometimes breaks wit 
a moſt hideous Noiſe, and ſends forth or vomits liquid 
Fire, throws up vaſt Quantities of red hot Stones, and 
ſuch Clouds of Smoke and Aſhes, as even to darken tie 
Sky and cover the Earth for Miles round. 
r. Then I perceive that Volcanos are not only kin. 
dled by theſe Combuſtibles, but are actually fed by them. 
How terrible muſt they be ! 
Phil. You would much more think fo, did you ſee d 


live near any of them, but eſpecially Veſuvius and Mount — 
Ana. | "+ Fo 
„ Tyr- Can you farther indulge me-to let me know whit Wil 
Part of the World they are in, and what has been ſaid of | 


Phil 
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bil. I will. Veſuvius is a large burning Mountai 
= within {ix or ſeven Miles of Naples in Italy LY 
| rather chuſe to ſpeak of ſome Events and V iciflitudes 
at this Volcano has undergone. 


Our o. Tyr 411 obliged to you, Sir; and pray where is Ei- 
vel x ſituate 

Bok Phil. Mount Etna is ſituate on the Eaſt Side of the 
e ans land of Sicily, and is a _— — and burning Moun- 
g per. ain, which made the Inha itants call it Monte Gibello, 
ength be Mount of Mounts. Its Diſtance or Aſcent from 
; deep, WC atanea, is about 30,000 Paces, or nearly 2g Miles. It 
rts ns of a circular Form; the Circumſerence at the Bottom 
v then Ws about 100,000 Paces, or nearly 85 Miles, and its 
Straty leicht upwards of two Miles. It has had many 
d Sub. ruptions, viz. in 1169, 1329, 1408, 1. 1447, 1536 
o tend 37, 155% 1669, 1693, and a very large one in 


* 
yr. Was there not great Damages done in theſe 
Eruptions ? | 

Phil. Yes, in all of them; but according to the beſt 
Hiſtorians, the moſt dfſmal of all was that in 1693, when - 
here iſſued out from it a moſt dreadful Torrent of liquid 
Fire (which is more common to Veſuuius) and burning 
latter, which broke forth with a moſt hideous Noi 
cauſing the Earth round it te ſhake moſt terribly, and the 
Devaſtation was ſo great before it ceaſed, that it entirely 
deſtroyed 1 5 or 16 different Powns, 18 Eſtates, and up- 
wards of 90,000 Souls, 

Tyr. This was ſuch a terrible Viſita tion to the Inhabi- 
nts, that I cannot help ſhuddering at the very Thoughts 
of ſa diſmal a Scene. 

Phil, It is very true; but how eaſy is it for us to for- 
get the Misfortunes of others; and though we live in 
an Iſland, perhaps the leaſt remarkable or leaſt known 
to be ſubject to Calamities of almoſt any Sort, yet you 
will here find more Diſcontent and Murmuring, and par- 
ticularly more Unthankfulneſs and Ingratitude to our 
merciful] Creator and Preſerver, than you will find in 
any Nation perhaps under the Sun, when the different 
Circumſtances of Want, Pain, Sorrow, Grief, and 
eufferings are rightly put together. 
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Vr. It is too true, indeed, Philomathes. But how, 
ever, let me aſk you a Queſtion: Are not Earthyudis 
in general produced from the fame Cauſe as Vola 
by ſulphureous Damps, nitrous Matter, and mineral (4 
ruſcations or Fire, ſhut or pent up in the Earth? 

Phil. No doubt of it, and when they cannot hay 
V 5 the Earth muſt more or leſs ſhake to ſuch a cr. 
tain Depth or Breadth as the Quantity or Force of fu 
Combuſtibles eonſiſt of, or are more or leſs agitated 
Thus it happens, you have Earthquakes on a fudden 
with an Exploſion, which ſometimes providential 
break in uninhabited Parts, and only ſhake or cauſe the 
Earth to tremble for a Moment or two in ſuch Place 
as are inhabited. At other Times We have, as it wen 
a ſilent Earthquake, that is, a Shaking-only ; and di 
is attended with great Danger, for when theſe fiery aul 
agitated Bodies cannot break through the Surface, they 
ſometimes drive and tear away vaſt Quantities of Ground 
near the Surface, by which means, the Surface it{| 
with all the Inhabitants on that diſmal and unhapp 
Spot, ſink down ſuddenly to unknown Depths, and m 
be unavoidably buried in Ruin and Deſtruction. But! 
think we have dwelt long enough upon ſo ſolemn a Sub- 
ject, and ſhall only add this, that though theſe Thing 
are produced by natural Cauſes, or the Courſe of N.. 
ture, it gives no Room at all for the Deift, Atheiſt, a 
Prophare of any Sort to ſport with, and laugh at, the 
Timidity of the more thinking Part of Mankind; fine 
it is evident it is good to conſider, that theſe natur 
Cauſes are firſt acted upon by a ſupernatural Hand, an 
therefore to have proper Thoughts upon, and pay 2 fe. 
-verend and due Regard to the Creator and Diſpoſer d 
ſuch Events, in and at ſuch a Time in particular, cannd 
be bad; and if it is an Error, it is an Error of the right 
Side (as the common Saying is) and therefore, Tyrs, it 
us venture-to ſet our Timidity at all ſuch Times again 
their Temerity; let them laugh at us, and let us 
-pity them. 

Tyr. Sir, I thank-you for your kind Inſtruction ; and 
have you now any Thing elſe you can communicate 1 
me worthy of Notice? 1 Phi 

; Ih 
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Phil. Ves; as have told you of the Earth's terrible 


1 productions, I think I ought to preſent you with ſome 
olcany mc agreeable. 1 5 | 
l C | 3.E C T. M. 

uber Conſtituent Parts and Productions of the Earth 
t hav 2 Fin Minerals, Ores, Stones, &c 
, What are ü, 
* hil, The extenſive Meaning of the Word Faſil ſig- 


ines every Thing that is dug out of or hid in the Earth, 


= ome of which are neither inflammable or ſoluble, others 
cre b. Dr. Hill divides them into three Claſles, /imple, 
p pound, and metallic, which comprehend all Minerals, 


Ores, Oc. but we ſhall ſpeak of thoſe by themſelves; 
therefore, | - 5 | 
1. Of FosSILsS. 


Tyr. Is not Salt a Foſſil? 5 | 
bil. Yes, arid there are many Sorts, but all may be 


 Itlel, reduced to three Sorts, two of which are volatile, viz. 

bang pcrid, which are hot and bitter; the third is lixivious, 

4 mul er drawn from Aſhes, Of theſe in Order. 1. Allum, 

— pr Roach Allum, is a Foſſil Salt or white Mineral, ſeparat- 
1 


d firſt from the Earth by waſhing it with Water. Our 
gli Allum is in very large Lumps, clear and tranſ- 
parent: In Torkſbire it is made of a Sort of blue Stone, 


iſt, or Nich Urine and Sea-Weed. There are other Countries 
t, the Which produce this Foſſil, as Liege, Conſtantinople, and 
— tal, of which it is faid this laſt is the beſt of all. 2. 
a 


Brax, à Salt prepared from the Evaporation of Water, 
ich runs from Copper Mines in Bengal and other 
Parts of the Indies: There is another green coloured 
art found in the Veins of Brafs, Silver, or Gold-Ores. 
. Eſſential Salt is a natural Salt between, or partaking of 


right de Quality both of a fixed and volatile Salt; it is extract= 
5 kt 3 or obtained from various Plants, from Criftallization, 
pant r Combination of the faline Particles. 4. Foffil Salt 


called a Sal Gem) is dug out of ſeveral mountainous 

laces in Poland, Catalonia, Ruſſia, Perſia, Oc. it is 

ry tranſparent, and. very like our common Salt, g.- 

ized Salt is that which is not rarified, nor will not 

ally paſs off by Exkalation, but remains fixed after 
| H Calcination, 
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Calcination, or paſſing through the Fire. 6. Vela 
Salt is contrary to the fixed Salt, for this riſes in H 
and flies off inſenſibly in Steam and Vapour; ſuch are th 
Salts of ſome Vegetables and Animals, But to give yu 
a clearer Idea, this is ſufficient ; thoſe ſalt Particles thy 
fly off in Steam or Vapour are called Volatile, -thoſe tha 
fink or are found at the Bottom, are called Fixed, + 
Nitre or Salt-Petre is a cryſtalline, pellucid, whitiſh and 
bitteriſh Salt, generated from Urine, animal Subſtances 
— * Sc. and is ſometimes found in or under old ruin. 
ous Buildings: When it is found in this crude State, it ha 
no Acidity ; but having paſſed through the Operation by 
Fire, it becomes both acrid and acid; being impregnatel 
with a Quantity of Spirits out of the Air, it becomes 

artly volatile and very ſtrong ; and being mixed with 
Sulphur in the Air and agitated, it is this Spirit that kin. 
dles, or burſts into a Flame in Lightning, Gunpowder, &, 
8. Sal Ammoniac, a volatile Salt of two Sorts, natural and 
artificial. The natural is found in Lybia, and many Par 
of Africa; the artificial is brought from Egypt, and is 
made of the Soot of Tufts, Dung of * ſublimed; 
ſome alſo is brought from Venice. 9. Tartar or Salt d 
Tartar, is a hard Subſtance, which adheres to the Sides 
of Wine Caſks ; it is ſeparated from the Liquor 4 Fer- 
mentation, and ſome is of a white or lightiſh Colour, 
and ſome reddiſh ; the White, if good, is eſteemed the 
beſt. 10. Sulphur is commonly taken for, or called by 
the Name of Brimflane; but there is a ſenſible Diſtines 
tion; for though all Brimſtone is Sulphur, or ſulphureous 

et all Sulphur is not Brimſlone; Sulphur however 
is well known to be an inflammable Foſſil; it is both 
native and factitious, and is found in ſeveral Places, parti- 
eularly in dzcily, The Native is of ſeveral Sorts, v1. 
grey, red, and green; the Artificial, made from the No. 
tive or groſs grey Sort, is generally made up in Rolls, of 
a pale yellow, and then it is called Brim/lone ; beſides, 
tie Native is like à Clay, very ſubject to crumble and 
take Fire; but the Yellow or Brim/lone has very little 
Earth, but contains much Oil, and an acid vitriolic 
Salt. It melts with a ſmall Heat, very ſoon takes Fire, 
burns away with a moſt excellent fine blue Flame, my 
| * 


1 
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"ati very ſtrong and noxious Scent. There is another Sort 
Hes, of 2 fine red, like Cinnabar, very tranſparent, but is ſo 
re the carce and rare, as to be known no where at preſent 
da but in or near the Gold Mines of Peru. The Green is 


s that ihe hardeſt of all, and is found only about Mount 
77 Vſæuius. 2 
lh and OBSERVATIONS. 


ruin. WWF 1 am not willing, Tyre, to leave this Subject upon 
It has Sulphur without telling you ſomething further that may 
on by be of Service: And, 1. Sulphur, among Chemiſts, or in 
nated WW Chemiſtry, does not mean. Sulphur itſelf, or Brim/lone, 
comes but all oily, reſinous, and fat Subſtances, whether of 
| with Animals or Vegetables. 2. Sulphur is of excellent Uſe 
t kin. and Service in many Reſpects. Firſt, In the Compoſi- 
„Kc. non of making Ganpowder. Secondly, In whitening 


al and I Silks, Woollen Stuffs, and Flowers, by the Fume or 
Pam WW Vapour. Thirdly, The Vapour of Sulphur and Brim- 
and is Ine will even act upon the Feathers of Animals; ſeveral 
med; Crows, Rooks, and other Black Birds have been made 
alt of Wperfetly white by it, ſo as to appear as if natural- 
* 6 ſo. 2 
Fer- 


3. Sulphur is acknowledged by all the Writers upon, 
olou, Wand by all the Practitioners in Phyſics, to be of excellent 
d the Uſe ; ſo much indeed, that its Virtues are not really 
ed by known to this Day, which, it ſeems, is on Account 
ſtince Mor its being ſo cheap and 10 common; but however, 
reous, Mit is evident, that all the Faculty in Phyſics allow, 
wevet chat it is the very beſt and ſafeſt 1 in all cutane- 
both ous Diſorders, ſuch as the Itch, or any ſcorbutic Diſ- 
paru- J eaſe ariſing in the Skin; becauſe anointing the Parts 
z V2. wich its Flower made into an Ointment, with Pork- 
M. ard or freſh Butter, not only ſtops the Orifices of the 
Is, al Puſtles, prevents the watry Ligue from tainting other 
Parts, but more particularly kills the Diſeaſe by choaking 
or ror the Antmalcules or living Creatures. 4. Sul- 
bur is allowed to be a great Cleanſer and Purifier of the 
lood, but being apt to looſen the Bowels, ſhould be uſed 
with Caution, 5. Flores Sulphuris, or Flowers of Sulphur, - 
is uſed in Medicine as a P 6 ral, for healing Diſtempers 
| 2 in 


* 
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in the Stomach, Lungs, Sc. 6. Balſam of Sulhby 
is Flower of Sulphur boiled with four Times the Quay 
tity of Oil of Olives, till it comes to a Conſiſtence, & 
It is counted a fine Pectoral, and a great inward Healer 
Some is made with Sulphur and Parbadees Tar. 7; Pro 
cipitated Sulphur, called Milt of Sulphur, is made d 
Flower of Sulphur and Quick-Lime. 


one Thing is very remarkable in the Nature of Sulphur, and 
that is that whoever has uſed it in any cutaneous Diſorder, it na 
fails to tarniſh or change the Colour of Gold in their Pockets; th 
Silver will look as if it were rubbed with Gunpowder, and the Half. 
pence will turn to a mouldy Green, 5 


2. Of other Sulpbureous or Bituminous Bodies, &c. 


1. Amber is a yellow, tranſparent, gummy or bitu- 
minous Subſtance, has a nou Taſte and Scent, 
ſomewhat like Turpentine, It is found in feveral ſmal 
Currents, eſpecially near the Baltic Sea; there are two 
other Sorts, black and white, ſome ſay they are natura 
others artificial; be this as it will, it 1s plain that the 
yellow Amber being 5 has a powerful Force of 
Attraction according to its Size, and willi draw Straus 
Feathers, Hairs, c. at a conſiderable Diſtance, ſo 2 
to ſtick and adhere to it. 2. Ambergris, or Amber greg 
is a fragrant Drug of a greyiſh or Ath-Colour ; it 1s uf 
as a Perfume or Cordial, and melts like Wax, It is: 
Kind of Bitumen, and found in ſeveral Parts on the 
Coaſt of Muſcovy and India. FF Arſenic, though pro- 
perly a Mineral, yet as it conſiſts of a vaſt Quantity d 
Suiphur, it is ranked under this Head: It is a great! 
Cauſtic, Corroder, or Eater of the Fleſh. There at 
three Sorts, White, Yellow, and Red; ſome ſay the Yell 
is the natural Sort, which is found in Copper Mines 
and is called Orpiment, from which the others are made; 
the Red is called Sandaracha. See Cobalt. | 


NV. B. The corroſive Power of any of the Sorts of Arſenic, plain) 
diſcovers itſelf ; for a very ſmall Quantity mixt with almoſt every Me, 
tal, renders it friable, and deſtroys Its bebt, Even Silver 
Gold are not able to ſtand its 22 and fretting Quality for 
which Reaſon the Refiners dread it in all their Operations: As it 
Iron and Copper, it ſoon. deſtroys ; and Tin, in particular, it 
even calcine and ſoon reduce to Aſhęs. 
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Idbur, | 

— 4. Aſphaltum, or Aſphaltos, is a dark purple, brittle, in- 
e mmadle, and bituminous Subſtance, found in the 4/- 
ealer Wbhaltites or Dead Sea, Egypt, and Paleſtine; from which 
PN eis called Bitumen Judaicum, or Fewiſh Pitch. Some 


ery credible Authors, both ancient and modern, affirm, 
Nat in or near all ſuch Plaees, where Aſphaltum abounds 
n Quantities, no Fiſh can live, nor can even the Birds 
fy over the Places, without great Hazard of their Lives, 


s; te V. B. Nature, notwithſtanding theſe 7 Qualities of A/Þhal- 
: Half. , has provided it for the Service of Man; for it is of great Uſe, being 


ne of the principal Things uſed by Engravers to rub over the Face 
their Plates in etching, &c. It is alſo uſed with Aquafortis, in eat- 


c. cout the Figure or Form of any Beaſt, Building, &c. 

bity. 5. Bitumen, a fat, combuſtible, oily Matter, found in 
Scent, Weveral Places, but | yy about Babylon, Fudea, or 
(mall In the Lake A/phaltites or Dead Sea, Some Sorts are 
e two ard like Pitch, others glutinous, and ſpread like Mor- 
tural, r. Some Authors tell us, the Babylonian Walls and 
at the 992% Ark were built with this Matter. 6. Naphtha is 
e ſulphureous, clammy, inflammable, and bituminous 


dubſtance of different Colours, according to the Soil: 


ra 

* There are great S found in and about ſeveral 
reg rings near the City of Hett, in Chaldea, which the 
s wed , call Black Ma/tick; There are other Sorts found 


n [taly, France, &c. The Property thereof is ſuch, that 
ing once ſet on Fire, it is very difficult to extinguiſh it; 
ater making it burn with much more Fury. 


ro- 7e 
ied roleum, or Rock On called alſo Oil of Peter, 1 the 
oreat olt clear, lucid and tranſparent of all the inflammable 
e are Ws bituminous Subſtances. It diſtils or ouzes from 
ne Clefts of ſeveral Rocks in Provence, Italy, Sicily, &c. 
lines auſed, as it is ſaid, by the Force of ſome ſubterraneous 
nade ; ire. It is fo very inflammable, that when it ſtands ſtill 


any hollow Part, even the very Rays of the Sun will ſet 
on Fire, and a & 


| Vi andle carried near it never fails of ſet- 
55 ng it in F lames, | | 

ad a 2 | | 
7 *. Of the more ſolid Foffils, ſuch as Minerals, &c. 
n Antimony, a mineral Subſtance, of a metalline Na- 


re, having almoſt all the 8 of a real Metal, 
kcept that of 9 ; for which Reaſon it is by 
= | many 
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many called a ſimple Foſſil: It is found in Gold, Sie ouſſi 
and Lead Mines; but it is more common in Tran 00 Beds 
nia, Germany, &c. It is brittle, full of little ſhining WM ſhin 
Veins of different Colours. It fuſes with ſome Difficuly WY bein! 
in Fire, and diſſolves in Water. Aſhe 


N. B. 1. Antimony is very valuable, being uſeful in Specula | 

finiſn concave — Glaſſes, by giving — a fine Poliſh. 2. Bei 7 
property mixed with Bell-Metal, it adds to the Clearneſs of the Tone, Pl 
3. It is mixed with Tin to make it hard and white, and with Leads Wi of F 
make a proper Compoſition for the caſting of Letters or Types fa coag 
printing. 4. Ar. Boyle ſays its Uſe is ſo great in PH es, that with tu 8 
or three other proper Things, it is — ſufficient to furniſh an A Part 
thecary's Shop, with Cathartics, Emetics, Diuretics, or Diaphoretig and 
There are many Names indeed, but it is ſufficient to ſpeak onby d whic 
theſe that follow. 1. Crocus, or Saffron of Antimon, called by * i 
riers Crocus Metallorum. 2. Waſhed Crocus, called Vinum Ben. 
dictum, being a powerful Emetic. 3. Butter of Antimony. 4. Rk 3 
gudus of Antimony. 5. Tincture of Antimony, &c. &c. 


2. Biſmuth, or Marcaſite, is a hard, ſmooth, white 
brittle, metallic Body, ſomewhat like Tin, and therefor 
called by ſome Tin-Glaſt; it contains an arſenical va 
and is very dangerous to take inwardly. There are: 
veral chemical Preparations made from it, and the Floye 
is uſed to take Spots out of the Face, 

3. Chalk, a Sort of mineral Subſtance, of different C 
- fours, but more commonly white, abounding in bare 
and mountainous Lands; yet, notwithſtanding, it is 1 

reat Improvement to = by being mixt with proper 
Part and ſpread upon the Surface. 

Black Chalk, or Ochre, is uſed by Painters on blue Px 
per, being a very fine Black. 

Red Chalk, or Ochre, is an indurated clayey Sortd 
Ochre, uſed alſo in painting; there is alſo a yellow 80 
commonly called Yellow Ochre. : 

4. Cinnabar, a red, heavy, and very brilliant mines 
Stone, found in Mines by itſelf, but moſt frequent | 
Quickſilver. Some fay it is only Quickſilver petri 
Vermillicn is made of it, by being reduced firſt to Pon 


ou 


der, and then ground with a Mixture of Spirits of Winh N. B 
2 hr Lithranthr black, ſulph cor 
Coal, or Lithranthrax, is a black, fulphureonne. 
* bituminous Mineral, dug out of the Earth, and! 1 Win 
many Places in England lies in Veine, mixcd promiſ wto Br 
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ily with other Strata, and other Places in ve large 
Beds of great Extent and Depth. I he beſt is of a deep 
ſhining Black, very brittle, and yet very friable, and 
being ſet on fire, burns to a Calx, with a Mixture of 


ſhes, | 
| * III. Of MrAls or OREs. 


Tyr. What are Metals F | 

Phil. All ſuch ſimple Foſſil Bodies, that are capable 
of Fuſion, and become fluid by Fire, and when cold 
coagulate, and harden into a folid Maſs, and for the moſt 
Part are malleable. Such are _—_ Gold, Iron, Lead, 
and Tin; to which ſome add Mercury or Quickfilver, 
which is called a fluid or liquid Matal; others do not rank 
it with Metals, for its Want of Malleability. ] 

1. Copper is an Ore, found in different Mines Abroad 
and at Home. It is of ſuch great Service in the making 
of various Inſtruments and Utenſils for the Service of 
Mankind, that it would be ſuperfluous to 1 more of 
it: As to its Properties, they are, 1. Its Ponderoſity is 
next to that of Silver. 2. Its Firmneſs or Fixidity will 
endure the Fire longer than that of Tin or Lead, but 
not ſo long as Silver. 5. It muſt arrivg at that State of 
Ignition, or be red hot, before it fuſes or melts. 4. It is 
dilloluble by Acids, Alcaline, or any nitrous Liquids or 
Fluide, in Salt-Water, and by the Dew in open Air, c. 
only with this Difference, Acids turn it Green, Alkaline 
turns it Red, and Salt in general Blue. 5. When fuſed 
with Lead or Antimony, it flies off in Vapour. .6. It is 
extremely ela/itc, and moſt ſonorous of all Bodies. 7. It is 
very malleable, and may be drawn out into ſmall Wire to 
a great Length. 8. One Grain only, difiolved with 
8 Grains of Water, will turn the whole to a pale 

lue; ſo great is its Divi/ibility. 9. Copper is found in 
great Quantities in Sweden and Germany, in which Flaces 
mere are even fountains of it; but it is allowed, that 
Hungary has the beſt Mines and richeſt Ore. 


N. B. Braſs is made from Copper, by grinding calcined Lapis Ca- 
maris very ſmall, and mixing it wich Rae Charcoal, aud on in- 
corporating it with Water into a Mats ; then about ſeven Pounds of 
dus Mixture mixed with about five Pounds of Copper, and put into 


2 Wind-Furnace for about | 
wio Brafs, = n Hen will be converted 


H 4 2. Iron 
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2. Iron is a very hard and brittle, yet a malleable ax z. 
fuſible Metal; its Texture, conſiſting of Earth, Salt, WW and 
and Sulphur, makes it very liable to Ruſt. The Pro er 
perties are as follows: 1. Its Fixidity is ſuch, that inſtew WM nous 
of fuſing before Ignition, it requires not only a co Met: 
Confinement in Fire before it will melt or run, bu Cop; 
even that Fire muſt be well ſupplied with Wind, au elati 
the Iron be made (what the Smiths call) white, o is the 
welding hot, before it will fuſe, run, or ſeparate ; the |: 
by this Means many ſmall Pieces are welded, beaten, Tin 
and united together in one Maſs; and if heated to a8 fk 
proper Degree, will adhere to each other cloſer and bet. and ( 
ter than one Piece of itſelf of the fame Length au State 
Stze. 3. Iron, though made more pliable, and dudtile, Wh and | 
and more eaſy malleable by Ignition or Heat, et it 

may alſo be made much harder and more brittle, by melts 
heating it red hot, and then ſuddenly immerging it in WM Fi 
Water, which will make ſome Sorts of it ſnap lite ¶ come 
Glaſs. 4. If it be firſt heated, and then quenched u Body 
Sal-Armoniac or Quick-Lime, it will turn all the Pu- Servi 
ticles of it quite white and exceeding brittle. 5. t Liqu 
not only rubiginous, or vaſtly ſubject to contract Ruſt BF Wat: 
either by Air, Dew, Fire, Lat, or Water, but even 


becomes diſſoluble in them. 6. It is very elaſtic g 
ſonorous, but not ſo much as Copper, except when it i much 
made into Steel; then it is more ſonorous than a 4. 
itſelf, but not ſo ſonorous as Braſs. 7. Of all Bodies Wi excer 
none are ſo ated upon, or attracted by the Load-otoneif other 
to ſuch a Degree as — bright Iron, or rather Steel; . Lead, 
ſo great is the Action, Power, Virtue, Force, and Ef- black 
cacy of the Load-Stone over it, that it even communi the d 
cates the ſame Virtue to it, eſpecially if it be poliſhed, ol found 
that it will become a Magnet, and attract other Bode to le: 
very ſtrongly. 8. Iron is found in Mines, not only in Mall: 

England, but in Poland, France, and Germany; but te Pow: 
greateſt Ores are found in Norway and Sweden. 4 
t 
N: B. As Braſs is made from Copper, fo Steel is made from Imi diſſol 
for it is only Iron purified in the Fire by Art with proper Ingredient» Puſib 
which cauſe it to be finer, whiter, and more hard and brittle, The of 1, 
are two Sorts, one called bliſter Steel, made of large Bars of Iro 
which have Knobs or Bliſters u them ; and this Sort is uſed for ama]; 
large Edge- Tools, ſuch as Spades, Cleavers, Axes, &c. 
þ | -, *. . 3. 
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le and 4. Lead, called Saturn, is a very coarſe, heavy, droſſ 

„ Sal WW ad impure Metal, conſiſting of Sulphur, ſome little 
e Pro. Mercury, and a great Quantity of black bitumi- 
nſte nous Earth. The Properties are, 1. It is the next 
1 clo Metal in Weight to Gold, being heavier than Iron or 
n, bu Copper. 2. It is the leaſt liable to Ruſt, and the leaſt 
1, an elaſtic and ſonorous of all — 2 Gold. 3. It 
te, or is the ſofteſt and eafieſt malleable Body. 4. It requires 
the leaſt Fire of all Metals to melt it, or put it in Fuſion, 
eaten, Wl (Tin excepted) and then it appears (after the Droſs 
d toi fkimmed from the Surface) much of the Colour 
and Conſiftenct of Quickſilver, rolls about in a liquified 
State like it, but does not feparate in Parts ſo much, 
and if ſuffered to grow cool, does not paſs or run off in 


et i ylobular Bodies like the other. 56. Lead not only foon 
ik, U melts, being put in any Ladle or proper Vehicle over 
it nM Fire, but being continued over the Fire, ſoon be- 
p like comes ignitious, and will in a fhort "Time repreſent a 
ied n Body of liquid Fire. 6. Its Uſe is fo well known for 
e Pu. Service, in making of Ciſterns to hold Water and other 
ti Liquids, and for making of Pipes for the Conveyance of 
Ruß, Water, c. from Place to Place, that it needs no fur- 
t era ther Deſcription. 7. Lead is found in ſeveral Mines in 
ic i #g/land, Germany, arid Hungary, ſometimes pure, but 
1 it much oftner in the mineral Ore. DENCE LT We 
Coop Bl 4. Silver, or Argentum, is the pureſt of all Metals 
odies, Bi except Gold, and is found in ſome Places pure, and in 
Stone others in Ore, mixed with Copper, Cobalt, Antimony,, 
Iz Lead, Coal, and other Minerals; ſome of which is 
Eff. blackiſh, ſome brown, others grey, which is owing to 


y | 
the different Strata or Bodies of Earth iQ which it is 


ed, Wy found. Its Properties are as follows. f. It is the next 
Zoo to lead in Weight; and its Fixidity, Ductility, and 
ly 08 Malleability is next to that of Gold. 2. It refifteth the 
ut te Power of Lead in Fuſion for a long Time, yet is refined 


by it; but when fufed with Antimony, will, without 
great Care, turn to a Scoria or Drofs, 3. Silver is not 
diffoluble by any Thing fo ſoon as Aquafortis. 4. Its 
Fuſiblity by Fire is eaſy, yet not fo ſoon obtained as that 
of Lead, but melts, immediately after Ignition. 5. It 
amal gamates with Quickſilver, and volatilizes with An- 

3 timony. 
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timony. 6. It is more — than Lead or Gold, bu 6. 
not fo much as Iron or Copper, and may be drawn ou Prop 
into a very imall Wire, 7. The Chemi/ts ſuppoſe Sim and 
to have ſome Affinity with. the Moon, and therefore call. ſtron 
ed Luna, and mark it thus ), and in Heraldry it is calle Wl ing 
— 5 Its Beauty and Uſe are known to moſt Fa. Wei 
milies, and its Neatneſs and Durableneſs are ſuch, that Wi knos 
nothing is ſo cheap in the End. 10. It is found in the It an 
Mines of Peru, Chili, &c. and it is of fo high Eſteem WF Met 
with all Nations, that it is not only uſed for Deco. Wl Day 
ration, Shew, and Grandeur, but even as their current ſoun 
Coin Abroad and at Home. 11. The Standard for WM furp: 
Silver Coins, called Sterling Silver, in England, is 2 Gra 
Mixture of 11 z. 2 dwt. of pure Silver, with 18 du. Wl Boy! 
of good Copper, and fo in Proportion for any greater WM Are: 
Maſs or leſs Quantity. only 
5. Tin is a whitiſh colo ſulphureous Metal, long 
found blended with almoſt all Subſtances. Its Proper. no o 
ties are, 1. It is the lighteſt of all other Metals, ad Qua 
the ſofteſt of all except Lead. 2. It loſes more of its Ml in fo 
Weight in Fire than any of the Metals, which ſhews 

that its Fixidity is the leaſt of all. J It is melted by: 

. leſs Degree of Heat even than Lead, for being mixed 
together in a Maſs, and put in any proper Vehicle un- #4 
der a Fire, the Tin will run or ſeparate firſt from the ll 't 1: 
Lead. 4. The proper Diſſolvent of Tin is the ſame à lui 
Gold, viz. by Agua Regia, and with Difficulty in this Wil al! 
dut not by any other Menſtruum. 5. Tin, though lie Tou 
Silver in its Colour, and by Art may be made to ap- ue 
proach very near to it in Likeneſs, (Weight excepted) I eien 
= it is like a common Enemy to it; for if a Maſs of Bi 3: | 
Silver be mixt with but one tenth Part of Tin, it wil than 
become almoſt as brittle as Glaſs. 6. Another ſtrange Bll any 
Property of Tin is, that though it is the leaſt ſonorow Wil imal 
of all Metals except _ yet mixed with any of them, viſtb 
according to Art, greatly adds to the Clearneſs of the Bhi 3 tl 
Sound. 7. It is allo the leaft elaſtic of all except Lead and 
yet being mixed wich others, increaſes their Elaſticity, 8 trate 
6. Tin Ore is a heavy, ſpungeous Sort of Stone, prur 1 1 
pally found in Cornwall, Devonſhire, &c. | 15 10 

6. Goa om Ore 
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Id, but 6. Gold, when refined from its Ore, has the following 
vn out WM Properties. 1. It is the heavieſt, moſt ductile, putelt 
Silver and moſt valuable of all Metals. 2. It requires a very 
e cal. ftrong Fire to melt it, and its Fixidity is ſo great, that be- 


called ing melted many Times, it loſes but 1 little of its 

| Weight. . Some fay it is au, yur of Ruſt, but it is 
1, that known the Fumes of Sea-Salt will ruſt or canker it. 4. 
in the It amalgamates with Quickſilver the moſt readily of all 


tem BY Metals. 5. It will remain in the Fire for Days and 


Deco. Days melted, and being taken out, will afterwards be 
urrent found to loſe nothing of its Weight. 6. It is of ſuch 
d for Bi furprizing Ductility, as Dr. Halley tells us, that one 
, Is 2 Grain of it will gild ninety- eight ſquare Yards; and Mr. 
8 dut. BY Boyle ſays, 2 and may be beaten out into an 
reater Area upwards of fifty Inches * that one Ounce 

only may be drawn out into a Wire 274,500 Yards 


Aetal, long, viz. near 156 Miles in Length. 7. It is diſſoluble in 


oper. no other Menſtruum than Aqua Regia, with ſome ſmall 
» and Wi Quantity of Mercury. 8. It is found in Ore, or in Duſt, 
of is zn ſome Parts of Guinea, Chili, Peru, 8c. 


hews 8s | 

* 7. Of Mercury or Quictſi er. 

un- Mercury is not allowed by ſome to be a Metal, but 

n the it is called in general a Semi-Metal, and by all a 

ne Fluid. Its chief Properties are, 1. It is the heavieſt of 
this WW all Bodies except Gold. 2. It is the coldeſt to the 

| like BF Touch of all Bodies, and yet ſome Degree of Heat 

 ap- siven to it, ſo as to make it juft hot, will be ſuffi- 

pted) Wl cient to make the Mercury burn the Fleſh ſeverely, 

iſs . Its Parts may be ſeparated more to the naked Eye 

wil BN than any other Body, the Diviſibility being apparent at 

ange any Stroke or ſudden Preſſure; a Piece, or rather one 

_ {mall Drop or Globule, may be ſeparated into 100,000 
m, 


viſible Parts. 4. It paſſes off in Vapour almoſt as thin 
as the very neſt Air, and yet it is pure Mercury ſtill, 
and may be united, 5. It is quite volatile, and pene- 
trates the. Parts of other Bodies, making them brittle. 
6. It diſſolves in a ſtrong acid Menſtrua, and alſo indif- 
terently in Agua Regia and Aquafortis. 7. Its Fluidity 
is ſo great, that it never congeals nor freezes. 8. The 
Ores of Mercury are various, the general ones are called 

f Cinnabar, 
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more can be required to be ſaid concerning it. 
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Cinnabar, found in many Mines in Italy., 9. There is Wl duce 
alſo pure or Virgin Mercury, which is found running in 1 Plain 
ſeveral Cavities or Veins in the Earth. 10. Its Uſe ig 2, 
Phyſic is well known, and its Power and Force are b lours 
great, that if given, or taken by unſkilful Hands, it s Wl beft. 
—.— —_ to ſome, _ 3 — 4 xd om. on a Wi it, 21 
yalilm or Salivation, with trembling of the Nery E 
almoſt all Diſorders. ; SY Fo 
is fat 
IV. Of SToONEs. 3. 
There are fo many Sorts of Foſſils under this Deno- — 
mination, that it would require a large Treatiſe to ex. 1 
__ their different Texture and Uſes. We hope there. 15 
re our young Tyro's will be fatisfied, if we ſpeak only vo 
of the coarſer Sort in general, and the more fine and yz 7 7 
luable in particular. Bro 
1. Of the.coarſer or common Stones. with 
Of theſe there are five Sorts. 1. The common Stone df Poli 
various Sorts and Sizes, found in Gravel or on the Su- Mo: 
face of the Earth in every Place. 2. Chalk Stones. ;. ( 
Pebbles and other Stones uſed for Pavement. 4. Pur. . 
land Stone. 5. Flint Stones, both uſed for Buildings; 
the laſt of which is ſo extremely fine, that it is called tie 1. 
Engliſh Agate, and ſome Sort is fo fine, after its being Wl but 
oliſhed, that it is even ranked in the Order of Gems, WI 44: 
o Stone will produce ſo much Fire as the Black Flint tal, 


when ftruck againſt hardened Iron or Steel, for which Wi = 
" Reaſon it is not only ufed in Families, but cut into: Ada 
proper Size for Guns; its Uſe alſo in the making d Har 
Glaſs is ſo great and well known in general, that Fate 


| | 
2. Of the finer bort of Stones, viz. Alabafter, Porphy Ml * 
and 11 ar ble, pea 


1. Alabaſter, a fine Stone, ſomewhat fike Marble tha 
but much ſofter, and not fo veiny or brittle. The bel 

Sort is found in Egypt, and alſo in Cormoall, being excel. 2 
jently variegated with Veins of a pale red, whitiſh ot Wh Co 
brown Colour, upon a very fine and clear pale yellon pre 
Ground. It is uſed in ſmall Statues, Vaſes, and Co- 
lumns; and cuts exceeding ſmooth, I 1s | gy — and 


* 
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duced to Powder, then mixt with Water, and uſed like 
Plaiſter of Paris. | , 0 IE 

2. Porphyry is alſo a Sort of Marble, of various Co- 
ours ; but that of the browniſh red Colour is called the 
beſt, It is fo exceeding hard, that few Tools will cut 
i and alſo is very difficult to calcine. It is found in 
Feypt in immenſe Strata: Allo in Arabia, Germany, 
Froland, &c. but that found in the Iſland of Minorca 
is fad to be ſuperior to all the Italian Marble. . 

3. Marble, a very hard, fine, and Curious Stone, 
found in the Quarries of Ital,, England, &c. and many 
ether Places. It is much harder than Alabaſter, but 
not ſo hard as Porphyry. There are fourteen Sorts, 
ſme of which are white, brown, red, green, black, 
blue, yellow, veined, and variegated beyond the Power 
of Man to deſcribe; but the [talran Marble, called 
Brocatellu, is counted the fineſt, being red, variegated 
with white and gold Veins. It bears an exceeding fine 
Poliſh, and its Uſe and Beauty in Buildings, and raiſing 
Monuments, are well known. 


3. 07 the ſinaller and more precious Stones, in alphabe- 
tical ()rder. 


1. Adamant, (or Diamond) is not only the hardeſt 
but the moſt precious of all Gems; there are ſevera 
Adamants of various Colours, viz. darkiſh green, cryſ- 
tal, Cc. but the cryſtal being the moſt rellucid ſhin- 
ing, and tranſparent, is counted the beſt. The real 
Alamant has an electric and attractive Quality, and in 
Hardneſs far exceeds all other Bodies; for nothing will 
cut Ada mant or Diamond; nay, even the beſt hardened 
Steel will not cut common Glaſs, which Adamant cuts 
with Eaſe and Pleaſure. | TE 
As there are ſeveral Gems taken for Diamonds in Ap- 
pearance, it is by this Property of cutting other Bodies 
that the Adamant or Diamond is truly known and diſ- 
tinguiſhed. See the Word Diamond. 

2. Agate, or Achate, is a ſemi-pellucid Gem of various 
Colours, viz. white, (called the Nocoa Stone) red, 
Ven, and yellow ; fome of them when cut are full of 

eins, which repreſent Animals, Trees, Rivers, &c. 
and though an opake Stone, yet has a fine and m—— 
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= n and ſhines very much by a ſtrong reflede 
Ight. * 
3. Amoethyſt, a precious Stone or Gem of a put 
Colour in general, but yet is ſometimes compoſed wit, 
or tinged or mixed with a pale red, deep red, or violet: 
but when found colourleſs, or by being made fo by pal. 
fing through the Fire, it then becomes very pellucid 
and equal in Value to the Ruby and Sapphire; and it 
muſt be a Perſon of no ſmall Judgment, to diſtinguiſh 
it from a Diamond. They are found in ſeveral Parts of 
Europe, but thoſe of the Eaſt and Weſt Indies are the 
beſt, being the hardeſt and moſt pellucid. It was the a0 
in the — Row r m_ * | 

4. Beryl, is a pellucid Stone, of a pale green Colour 
ec of the Nature of a Cr fel. Ihe is found 
about the Gold-Mines of Peru, alſo in the Earth at 
the Foot of Mount Taurus, and in the Euphrates, ſome. 
times in a Pebble-like Form, at others in hexangular 
Columns, terminating in hexangular Pyramids, It 
Hardneſs is very near the Garnet, and its Size from a 
fmall Pear to a Walnut. It was the firſt Stone of the 
fourth Row in Aaron's Breaſt-Plate, on which was en- 
graved Naphthal.. 

Co _ Cry/tal, called by the Lapidaries the brown 

ry/tal. | 
6. Carbuncle, a precious Stone of a ſcarlet or feen 
Colour, It is in Hardneſs about the ſame Degree of the 
Sapphire, and found in general in angular Forms, 
about the Size of a Horſe Bean. It bears the Fire with- 
out altering, and being held up againſt the Sun, Jooks 
like a burning Charcoal. It is found in the Eaſt Indie. 
It was the laſt Stone in the firſt Row in Aarar's 


Breaſt Plate | 
. Cornelian, a Species of the Sardonyx, is a ſemi- 


pellucid Stone, of a reddiſh Colour, pretty Hard, clear, 
and free from 8 ts, found in the Eaft Indies and other 
Places. This Nome is moſtly uſed for Seals. i 
8. Chalcedony, a ſemi-pellucid Gem, variegated with 
different Colours, which zeſemble ſo many white Clouds. 
"The bluiſh Chalcedony is reckoned the moſt valuable, 
and is now ranked among the ordinary Sort of Agates, 
and is ufed for Seals, and often engraved with oy a 
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Arms, &c. It is uſed alſo to make Vaſes, ſmall Cups, 
Crucifixes, and Beads, All the Sorts readily ſtrike 
Fire with Steel. | 

g. Chryſolite, is à precious Gold-coloured Stone, 
mixed with green, which gives it an exceeding fine 
Luſtre. It was the firſt Stone of the third Row in 
Aaron's Breaſt-Plate. It is called by the Jewellers a 


in irregular pebble Forms, never columnar, and ſeldom 
larger than the Size of a Nutmeg. | 

10. Chryſophraſus, a Species of the Praſus, of a pale 
but pure green Colour, and is one of thoſe mentioned 
in Revelations, Chap. xxi. Ver. 20. | 

11. Cry/tal, a very fine, pellucid, and tranſparent Stone, 
reſembling a Diamond, b 


that Luſtre. Cryſtal is found on the Top of high 

ome- Mountains, in various Places and different Shapes; 
oular WY ſome being columnar, with double Pyramids, others 
Its pentangular and hexangular, &c. g ä 
Im a 12. Diamond, (98 Adamant) the moſt precious, pel- 
f the WH Jucid, and valuable of all Gems. They are found in 


the Iſle of Borneo, and in ſeveral other Places in the 
Faſt and Weſt Indies, in various Sizes and Shapes 
dut generally very ſmall, the largeſt (which ſeve 
Authors agree is not ſo large as a Walnut) is ſaid to be 
in the Poſſeſſion of the Great Mogul; it weighs about 
280 Carats, and is worth about 780,000 Pounds Sterling. 

13: Emerald, (or Smaragdus) a precious, tranſparent 
Stone, of a fine green Colour, and next in Hardneſs to 
the Ruby, and for Beauty none exceeds it. This 
Stone is found both in the Eaſt and Weſt Indies, in 
various Shapes and Sizes. It was the firſt Stone in the 
lecond Row in Aaron's Breaſt-Plate. 


mi- 14. Hyacinth, or Jacinth Lo Chap. xxi. Ver. 20.) 
car, a precious Stone, of the Carbuncle Sort, of a fine red 
ther WH Colour (like to the Flower of the ſame Name) but has 


not that Luſtre, nor appears ſo ſtriking to the Eye as 
Gems in general, The Jewellers divide them into four 
Sorts, viz. 1. Hyacintha la Belle, a Sort of Flache or 
faint red mixed with yellow. 2. Amber Hyacinths, 
mixed with a light yellow and red. 3. Saffron Fyacinth 
| | | 15 15 


Topaz, It is found in Silefia, Bobemia, and New- Spain, 


ut being much ſofter, has not 


— — PEI 


. 
— . y 


- —> 
. . 


— — 


— ̃ — 


— 222 —— 


— — — — 26622 — 1 — 


1 
1 
: 
1 
| 
5 
| 
' 
1 
it 
it 
| 
| 


* KEY 


5 
in 
' 
= 
a 
4 
| 


460 THE YOUNG MAN s 


is partly yellow and red, but not clear; and, 4. A Ri. 
bacella, which is a fine deep red, mixed with yelloy 
The firſt of theſe is found in the Eaſt and Weſt Indi 
the laſt only in the Eaſt Indies... | 

15. Jaſper was formerly reckoned among the precioy 
Stones, as appears from its being ranked with them is 
Rev. Chap. xxi. Ver. 19; but the Moderns count f 
only a ſemi-pellucid Stone at beſt, and very lit 
better than the fineſt Marble, though it is harder, an 
will bear an excellent Poliſh. It is a- Stone of various 
Colours, but the Green, called Lapis Divinus, is the 
moſt common, which is found in feveral Parts of the 
Eaſt Indies. „There are others of various Shapes, and 
as for Size, they run from two inches to a Foot Diameter. 
— was the laſt Stone in the fourth Row of Aaron's Breaſt. 

ate. | | 

16. Onyx, a Sort of aſemi-pellucid Gem, the Colour d 
the human Nails, having Zones of various Colours, but 
not red, and though compoſed” with a Sort of Jaſper, 
debaſed with Earth. The higheft colured Sort is found 
in the Red Sea, the more dark Sort in ſeveral Parts in 
and 'about Babylon. It was the ſecond Stone in tht 
fourth Row of Aaron's Breaſt-Plate. des 

17. Praſus, is a Sort of an Emerald, but not ſo hard, 
and of a coarſer green. 

18. Ruby, a very precious Gem, of a fine red Colour, 
mixed ſometimes with a yellow or purple. When it is 
found pure, it is of very little lefs Value than the Dia- 
mond, and very near as hard. It is alſo called Sardi, 
from a Place of that Name in Lybia in Aſia, where the 
pale Sort is found. It is ſuppoſed to be the firſt Stone d 
the firſt Row in aron's Breaſt-Plate. | 
19. Smaragdus. See Emerald. 4 * 

20. Sapphire, à precious pellucid Gem, of a fine 
blue. Ihe deepeſt blue Sort is counted the beſt, and 
is in Value next to a Diamond, They are found in v# 
rious Forms and Sizes in Pegu and many other Places in 
the Indies, alſo the Ifle of Ceylon, &c. It was the ſecond 
Stone in the ſecond Row in Aaron's Breaſt-Plate. 

21. Sardonyx, a precious pellucid Stone, of a pale 
Colour, a Sort of a Mixture of the Ruby and the Onyx 
Some reckon four Sorts, vix. 1. The red Gerda 

varieg 
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3. The horny Onyx, with white and yellow Zones; and, 
4. The light blueiſh Sardonyx, with yellow or orange- 
coloured Zones. The Cornelians are comprehended in 
the firſt Sort. s a 2 
22. Topaz, a precious pellucid Gem, of a curious 
green Colour, like the Emerald; but others ſay it is of a 
fine yellow, and for that was called Chry/o/ite. T heſe 
Gems run fo very ſmall, that they are ſeldom found 
larger than'a Pea. It is equal to the Ruby in Hardneſs, 
- in Value.next the Diamond. They. are found in 
the Eaſt Indies, alſo Bohemia, Sileſia, &. It was the ſe- 
cond Stone of the firſt Row in Aaron's Breaft-Plate. 
Thus, Tyro, I have endeavoured -to give you a ſhort 
Account of the moſt beautiful Stones and Gems. If 
our Curioſity. ſhould lead yon farther after Fofils, &c. 
1. you to Nature Delineated, or Philoſophical Con- 
verfations, tranſlated from the French of Abbe Le Pluche, 
wherein the wonderful Works of Providence in tbe 
animal, vegetable,, and mineral Creation are laid open 
in the moſt curious and entertaining Manner, in four 
Vols. 12mo. with a great Variety of Copper-plates, 
curiouſly engraved, | | 


——ʒ— — 


variegated with the Onyx. 2. Tne broad-zoned Sardon yx. 
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re. 
O, GEOGRAPHY. 


Tyres. W HAT do you mean by Geography ? 
Phil. Geography is a Science, whicl 
teaches the Knowledge of the Globe of the Earth, conſiſt. 
ing of Land and Water, by giving a juſt Deſcription 6 
all its Parts, as far as they have been hitherto diſcovered, 

Tyr. Into how many Parts is the Earth divided ? 

Phil. Into many, but all are contained under four 
Heads, called Quarters. 

Tyr. What are the Names of theſe four Quarters? 

Phil. They are called, 1. Europe, 2. Aſia, 3. Africa, 
and 4. America. 

Hr. What are the other nominal Parts of the Earth; 
or how is it yet further divided in Relation to Land and. 
Water ? - | 

Phil. Into ten different Names ; five belonging to the 
Diviſion of Land, wiz. 1. A Continent. 2. An Iſland. 
3. A Promontory or Cape. 4. A Peninſula. And 5. 
An Iſthmus. And theſe anſwer. to the next five belong- 
ing to the Water, viz. 1. An Ocean. 2. A Lake. 3.4 
my. 4.4 Gulf. And 5. A Strait, Theſe anſwer to 
each other (as was ſaid before) as more plainly appears 

by the following Deſcription, L 
- | 1 AND, 
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LAND. 

. A Continent is a 
ge Tract, or vaſt Ex- 
t of main Land, not 
narated by any Ocean. 
us Europe, Asia, Africa, 
are Continents. 

2. An Iſland is a Tract 
Land ſurrounded with 
ater; as Great Britain, 


land, Madagaſcar, &c. 


z. A Promontory, or 
ape, is a Portion or Part 
Land running far into 
e Sea; as Cape Verde, 
oþe of Good 6s &c. 
4. A Peninſula is a Part 
Portion of the Earth al- 
joſt ſurrounded with Wa- 
\ fave only a narrow 
art or Neck of Land 
ich ties or unites it to a 
ontinent ; as the Morra, 


rim Tartary, Jutland, &c. 


3. An Iſthmus is a nar- 
bw Part of Land, by 
uch a Peninſula is joined 
d a Continent, or Main- 
and; as the Iſthmus of 
*anama, which joins North 
nd South America together; 
Iſthmus of Corinth, &c. 
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WATER. 

1. An Ocean (or Sea) is 
a large Extent or Collection 
of Waters, free from Land; 
ſuch as the Atlantic or Nei- 
tern Ocean, the Indian 
Ocean, &c. 

2. A Lake is a Tract of 
Water, 
Land; as the Lake of Ge- 
neva, the Dead Sea, the 
Caſpian Sea, &c. 

3. A Bay is a Portion or 
Part of the Sea running far 
up the Main-Land ; as the 
aig of Biſcay, Bay of Siam, 

Ba £4 


4. A Gulf (or inland 
Sea) is a Part of the Ocean 
almoſt ſurrounded with 
Land, fave ſome Strait or 
narrow Gut of Water, by 
which it has Communica- 
_ 75 Jay guy ; 3 

ulf of Perſia, the Red Sea, 
2 Sea, &c. 

5. A Strait is a narrow 
Paſſage or Part of the Sea, 
which joins one Sea to ano- 
ther; as the Straits of Cib- 
raltar, which join the Me- 
diterranean Sea to the At- 
lantic Ocean ; the Straits of 
Babelmandel, &c. 


| SECT. I 
further Deſcription of the four Quarters of the World; 
| and, 34S 


I Of EUROPE. 


ch Europe is divided? 


Dre. What are the principal Kingdoms or Parts into 


Phil. 


ſurrounded by 
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Phil, They are nine in Number, viz. 1. Scandinavia, 
(which comprehends Sweden, or Swedeland, Denmark, an 
Nerway.) 2. + $11” or Ruſſia. 3. France. 4. Ger. 
many. 3 Poland, b. Spain. 7. Portugal. 8. Itth, 
And g. Turkey. | 


I. Of SCANDINAVIA. 


Bro. What do you mean by Scandinavia, and how, 
whereabouts is it ſituate ? 
Phil. Scandmavia is a large Tract of Land ſituate be- 
tween 54 and 72 Degrees of N. Latitude; under which 
ame are comprehended the Kingdoms of Sweden, Den- 
mark, and Norway, as was ſaid before. 


1. SWEDEN. 


Dr. How is Sweden fituate ? | 

Se Ebi. 2 jr on = n Me- 
Way, on the E. uſcovy, and on the S. e So 
= the Baltic . * Metropolis or Chief Torn 
is Stockholm, whoſe Diſtance from London is nearly 1; 
Degrees, vix. about 890 Miles N. E. The longeſt Day in 
the-moſt northern Parts of this Country is about two 
Months, and the ſhorteR in the moſt ſouthern Parts about 
kx Hours and a Half, 


| 2. D EN MAR K. 

Tyr. How is Den mar ſituate? | | 
| Phil. Denmark is bounded by the Categate Sea on the 
N. by the Sound on the E. by the Pahic Sea and 
Germany on the S. and by the German Ocean on the W. 


* 
- _ — - * 
nn — „ ww * 


is about 600 Miles N. The Length of the longeſt 
Day in the moſt northern Parts of this Country, is about 
17 Hours and a Half, and the ſhorteſt in the moſt 
ſouthern about ſeven Hours, : | 


3. NORWAx. 


Tyro. How is Norway ſituate ? 424 
hil. Norway is bounded on the N. W. and S. by 
Part of the Main Ocean, and on the E. by Sweden. Its 


Metropolis is Bergen, whoſe Diſtance from * 1 
| abo 


Its Metropolis is 2 whoſe Diſtance from Londm 


BOOK OF KNOWLEDGE. 165 


about nine Degrees and a Quarter, viz. 642 Miles N. by 
E. The Length of the longeſt Day in the moſt northern 
Parts is above two Months, and the ſhorteſt in the moſt 


ſouthern about ſix Hours. 


Il. Of MUSCOVY w« RUSSIA. 


Fr. How is Muſcovy fituate ? 

Phil. Muſcovy is bounded on the N. by the great Nor- 
thern Ocean, on the E. by A/tatic Raſa, on the W, by 
Prland, the Baltic Sea, and Sweden, and on the S. by Little 
Tartary and Turkey, Its Length is about 1500 Miles, 
and Breadth 1100, Its Chief Town is Peter/burgh, 

ole Diſtance from London is almoſt by N UIZ, 
about 1310 Miles N. E. and about 400 Miles N. W. 
Moſcru, the antient Capital. The longeſt Day in the 
mott northern Part of this Conntry is about two Months, 
ar 15 8 in the moſt ſouthern about eight Hours 
nd a Half, 


II. Of FRANCE, 


Tyre, How is France fituate ? 

Phil. France (called Gallia, or Plate of the antient 
auls) is bounded on the N. by the Eng/iþ Channel, on 
the E. by Germany and Jah, on the S. by Spain 
and the Arran Sea, and on the W. by the Bay sf 
Biſcay, Its Length is computed to be 600 Miles, and 
Breadth 5oo, Its Metropolis is Paris, whoſe Diſtance 
jrom London is about three Degrees 8. S. E. viz, 210 
les. The Length of the longeſt Day in the moſt nor- 
bern Part of this Kingdom is about 16 Hours and a 
Uuatter, and the ſhorteſt in the moſt ſouthern Part 


out nine Hours, 


IV. Of GERMANY. 


Tyre. How is Germany divided? 
Phil Cermany is in Length about 700 Miles, and 
rreadth about 600, It is divided into three Parts, viz. 
and, Flanders, and Upper Germany. 


i, HOLLAND, 
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i. HOLLAND. 


Tyr. How is Holland ſituate ? 

Phil. Holland is bounded on the N. and W. by ty 
German Ocean, on the E. by Upper Germany, and on th 
S. by Flanders. Its Metropolis in the N. Part is Am/t. 
dam, whoſe Diſtance is about 210 Miles E. of Ln 
don; and Rotterdam in the S. which is about 190 Milk 
E. of London. | 


2. FLANDERS, or AUSTRIAN and FRENCH Ne. 
THERLANDS. 


Tyr. How is Flanders ſituate ? 
Phil. Flanders is bounded on the N. by Holland, a 
the E. by ns onf Germany, on the S. by France, and ut 
the W. by the German Ocean. It has many fair ani 
rich Provinces, the Metropolis of which is Bruſ, 
whoſe Diſtance from London is about 180 miles E, 


3. UyPER GERMANY, 
Tyr. What do you mean by Upper Germany, and hoy 


is it ſituate ? | 

Phil. Upper Germany, including Switzerland, is Par 
of Germany itſelf, and Part of Gallia and Old Italy. Itis 
bounded on the N. by Denmark and the Baltic Su, 
on the E. by Poland and Hungary, on the S. by [ta 
and on the W. by France. Its Metropolis is Yienng 
whoſe Diſtance from London is about 11 Degrees, vis 


265 Miles S. E. 
V. f POLAND. 


Tyr How is Poland ſituate ? 

Phil. Poland is bounded on the N. by Muſcovy and 
the Baltic Sea, on the E. by Muſcovy, on the S. by Hur 
gory, Turkey, and Little Tartary, and on the W. by 

pper Germany, Its Length is about 700 Miles, and 
Breadth about 680, Its Metropolis is J/arſaw, hot 
Diſtance from London is 13 Degrees, viz. about 900 
Miles E. The longeſt Day in the moſt northern Fat 
of this Country is about 17 Hours and a Half, and the 
ſhorteſt in the moſt ſouthern about eight Hours au 
a Quarter, | 5 

In. 
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„Are there any other remarkable Places belonging 


7 
Pland 4 | : | 
Pli!, Yes, Pruſſia Royal, whoſe chief Town is Dant- 


ick; and Little, or Red Ruſſia, whoſe chief Town is 
mbourge 


VI. Of SPAIN. 


Tyr, How is Spain ſituate ? 

bil. Spain is bounded on the N. by France and 
he Bay of Biſcay, on the E. by the Mediterranean, 
1 the S. by the Straits of Gibraltar, and on the W. 
Portugal, and the Atlantic Ocean. Its Metropolis is 


nd, on atrid, whoſe Diſtance is better than 11 Degrees, viz. 
and on bout 780 Miles S. by W. of London. The — Day 
ur zu the moſt northern Parts of this Kingdom is about 15 
ruſe, ours and a Quarter, and the ſhorteſt in the moſt ſouth- 
. Part about nine Hours and a Half. I 


VII. Of PORTUGAL. 


Tyr. How is Portugal ſituate ? 
bil. Portugal is bounded on the N. and E. by Sparn, 
donthe S. and W. by the Atlantic Ocean. Its Metropolis 


ic d £155, whoſe Diſtance from London is better than 14 
* hegrees 8. W. by 8. viz. about 980 Miles. The 
eng WW "gelt Day in the moſt northern Parts of this Country 


about 15 Hours, and the ſhorteſt in the moſt ſouthern 
out nine Hours and a Quarter, 


VIII. Of ITALY. 


"and 

" Hun Tyr, How is Itah ſituate ? | 

V. M Fl. Italy is bounded on the N. by the Alps, on the 
5, u E by the Adriatic Sea, or Gulf of Venice, and on 
whot e S. and W. by the Mediterranean and France. 
ut 9 Metropolis is the city of Rome, (the Seat of Papacy, 
-n Part Relidence of the Pope, the pretended Sueceſſor of 
nd te Peter, and infallible Head of the Church in all ſpi- 
8 tual Matters and Controverſies, as appears by the 


Articles 


7 


4 
| 
[ 
1 
| 
| 
; 
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Articles of their Faith“) whoſe Diſtance from Ling 
nearly 13 Degrees 8. E. viz. about goz Miles. 
c Here follows a brief Account of the popiſh Creel 
8 7 of Faith, commonly called Pope Ba IVthy 
reed. | 
Note, This Creed is divided into twenty-four A. 
ticles; the firſt twelve of which, being the very fam 
as our Nicene Creed, J omit, and begin with their thi. 
teenth Article. 
Art, 13. * I moſt firmly admit and embrace the aps. 
© itolical and eccleſiaſtical Traditions and all other O. 
© (ervations and Conſtitutions in the Church of Rome, 
Art. 14. I do admit the Holy Scriptures in the fam 
© Senſe the holy Mother-Chureh doth, whoſe Buſineh 
© it is to judge of the true Senſe and Interpretation a 
© them; and [ will interpret and receive them accord. 
ing to the unanimous Conſent of the Fathers.” 
Art. 15, I do profeſs and believe that there ar 
© ſeven Sacraments of the New Te/tament, truly and 
properly ſo called, inſtituted by Zeſus Chrift our Lord 
© and neceſſary for the Salvation of Mankind, tho' ne 
© all of them to every one ; viz, Baptiſm, Confirmation 
© the Euchariſt, Penance, extreme . Union, Order, 
* and Marriage: And that they do confer Grace; an 
that of theſe, Baptiſm, Confirmation, and Orders may 
not be repealed without Sacrilege; I do alſo recent 
„and admit the received and approved Rights of the 
Catholic Church, in her folemn Adminiſtration of the 
© faid Sacraments,” 5 
Art. 16, I do embrace and receive all and even 
£ Thing that hath been defined and declared by the hoh 
Council of Trent, concerning Original Sin and Juft- 
F fication.” | 
N. B. Art, 17. © I do alſo profeſs that in the 
© Maſs there is offered unto God a true, proper, and 
As I am ſenſible the Emiſſaries of Rome are never wanting, bf 
Artifice and Cunning, to gain many Proſelvtes to their Perſualiok 
(and eſpecially from the eſtabliſhed Church)” ) think this Pigreſſos 
will not be taken amiſs by true Lovers of Proteſtantiſm and Liberty 
and as it may happen, that this ſmall Tra& may fall into fo 
Hande as havye not yet heard of their Errors and Inconſiſtencies 
but one out of thoſe mav by this Means be prevented from falling“ 
Sacrifice to their pernicious Principles, it will both anſwer my He. 
ugn and they Weltare, | : aro 


x 
s 
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there is truly, really, and ſubſtantially, the Body and 
© Blood, together with the Soul and Divinity of our 
© Lord Jeſus Chriſt ; and that there is a Converſion 
© made of the whole Subſtance of the Bread into the 
© Body, and of the whole Subſtance of the Wine into the 
© Blood; which Converſion the Catholic Church calls 
6 Tranſubſtantiation *.“ 

Art. 18. I confeſs under one Kind only, whole 
© and entire, Chriſi and a true Sacrament zs + taken and 
received,” ; 

= 19. © I do firmly believe that there is a Pur- 
© atory, and that the Souls kept Priſoners there do 
© receive Help by the Suffrages (or Prayers), of the 


; Faithful.” 5 4 A | . 
Art. 20. I do likewiſe believe that the Saints 

' reigning together with Chri/t are to be worſhipped and 

© prayed unto ; that they do offer Prayers unto God for 


ere uus; and that their Relicks are to be had in Veneration.“ 
ly and Art. 21. I do moſt firmly aſſert, that the Images of 
r Loi Chr, of the Bleſſed Virgin, the Mother of God, 
a0 mand of the other Saints, ought to be had and retained, 
mation WF © and that due Honour and Veneration ought to be 
Irders given them.“ | 
ez and Art. 22. © I do affirm that the Power of Indulgen- 
rs may cies was left by Chrift in the Church, and that the 
recen Wl Uſe of them is very beneficial to Chriſtian up rt 
of tie Art. 23, © 1 do acknowledge the Hol atholic 
of te © Roman Church to be the Mother and Miſtreſs of all 
Churches; and I do promiſe and ſwear true Obedi- 
| yr ' ence to the Biſhop of Rome, the Succeſſor of St. 
1e hoh po. 
Jult * This Article is not only blaſphemous, but even ridiculous be- 
yond Meaſure, ſince every one knows that Matter, (wiz. any Sub- 
in the tance) cannot be in two or more Places at one and the ſame Time: 
and Therefore let us charitably conclude, that the more learned Sort of 
try fo - . | 
; Perſons cannot poſſibly believe this Article, though they are bound 
as; by to give their Aﬀnt to it. : 
ius f It is well worthy our Notice to obſerve, the Verb it, in this 
igreſhon Article, is not good Grammar : For Chriſt and the Sacrament be- 
war's ing two diſtindt Things, the Verb ſhould be are. But to reconcile 
nto he ths with the foregoing Article, they have = the Verb zs to ſhew, 
77 ö that the real Body and Blood of Chriſt, and the Euchariſt, are one 
fa 1 and the ſame. This is cunning, but wicked Inconſiſtency, and 
my . downright Sophiſtry. | 


profi. 


I N 
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| 
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© Peter, the Prince of the Apoſtles, and Vicar of Jiu 
© Chrift.” * 
Art. 24. © I do undoubtedly receive and profeſs 1 a 
* other Things which have been delivered, defined 
© and declared by the ſacred Canons and occumenic; 
© Councils, and eſpecially by the holy Synod of Tray 
© and all other Things contrary thereunto, and all He. 
© refies condemned, rejected, and anathematized by th, 
© Church, I do likewiſe condemn, reject, and anathe. 1 
« matize.” be. 
Conſider, Dre, whether theſe Impoſitions are con, ch 
ſiſtent with Chriſtian Liberty. | fir 
an 
| IX. Of TURKEY in Europe. ab 
4 Tyr. How is Turkey ſituate ? 73 
= Phil. Turkey is bounded on the N. by Poland ani 
= Ruſſia, on the E. by the Black Sea and Turkey in Au 
on the 8. by the Meliterrancan Ses, and on the W. ty 
the _ of Venice and Germany, It lies between 4 
and 49 Degrees of N. Latitude, Its Metropolis is Cm- FR 
[ antinaple, whole Diſtance from London is 22 Degree a 
it and a Half, viz. about 1560 Miles E. by 8. : 
| | The Length of this Country is about 1000 Miles, a ga 
| its Breadth about goo. The longeſt Day in the mot Will C, 
3 northern Part 1s about 16. Hours, and the ſhorteſt in the 
moſt ſouthern about nine Hours and three Quarters, 
The Diviſion of TURKEY, 
Tyr. Is not Turkey divided into different Parts d 7 
Claſſes ? and 
Phil. Yes, into many, but chiefly into four, vi 2 
1. Hungary. 2. Greece. 3. Crim and Little Taria. 5 A 
And 4. The Danubian Provinces, 110 
i HUNGARY; ; 
Hungary, though now chiefly under the Emperor d = 
a, 


Germany, is notwithſtanding a Part of Turkey. It i 
bounded on the N. by Poland, on the E. by Fran. 
filvanta, on the 8. by Seclavonia, and on the W. 0 
Auſiria. Its chief City is Preſburgh, whoſe Diſtance 


an 
fron 
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ot Ju from 2 5 2 than 11 Degrees and a Half, viz. 
ofeſs 4 about 8 10 Miles S8. E. | 

define 

— 2. GREECE. 

Treu, 5 | 

all He. D. How is Greece ſituate ? 

| by the Phil. Greece is bounded on the N. by the Dauubian 


Provinces, on the E. by the Ægean Sea, called Archi- 
pelags, on the S. and VV. by the /dediterranean. Its 
chief Cities are Athens (or Settines) and Andrianople; the 
firſt of which is about 332 Miles S. W. of Conſtantinople, 
and the other about 146 N. W. of the fame. Corinth is 
about 54 Miles W. of Athens, and Thebes, or Sti ves, 
is about 45 N. W. of Athens. 


anathe. 


re con. 


nd and 
in Aſu 
540 i Tyr. How are Crim and Little Tartary ſituate ? 

tes. Fhil. They are bounded on the N. bs Part of H. 
55 * cy, on the E. by Georgia, on the S. by the Black Sea, 

eres and on the W. by Podolg. 

* The Metropolis is Kaffa, ſubject to the Turks ; it 
* ſtands near the Black Sea, about 417 Miles N. E. of 
5 ber Conſtantinople, and about 750 Miles S. of Moſcow. 


rs, 


3. LiTTLE TT 


4. Of the DANUBIAN Provinces. 


arts 0 Tyr. What do you mean by the Danubian Provinces; 
and how are they ſituate ? | 
r, vir Phil. They are fo called, becauſe they lie chiefly 
artarj about the Danube, which riſes in the Black Foreft in 
Germany, and after an eaſterly Courſe of more than 1620 
Miles, falls into the Euxine, or Black Sea. 
Tyr. How many Provinces are there ? 
Phil, Nine; 1. Tranſilvania. 2. Walachia. 3. Mol- 
eror q d]. 4. Romania. 5. Bulgaria. 6. Seruia. 7. Boſe 
It is . 8. Sclavonia. And 9. Croatia. 
Tran. « 
W. by 
yſtance 
fron 


I 2 
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SECT. I. 
Of the EUROPEAN Hands; and, 


I. Of ENGLAND. 


Tyr. How is England ſituate ? | 
hil England (called alſo Anglia, Britannia, or J. 

Zion) is bounded on the N. by — on the E. by 
the German Ocean, on the S. by its own Channel, which 
parts it from France, and on the W. by Sz. Geargt! 
Channel and the Iriſh Sea. It lies between 50 and (6 
Degrees of N. Latitude, Its Length is about 360, and 
Breadth about 400 Miles. Its Metropolis is Londen. 

England contains 40 Counties: It has two Univer. 
ſities, Cambridge and Oxford, two Archbiſhopricks 
and 24 Biſhopricks. 

Tyr. Are theſe all the Counties in England? 

Phil. Yes, excluſive of ales, which has four Cir 
cuits, 12 Counties, and four Biſhopricks. The longe| 
Day in the moſt northern Part is about 17 Hours and a 
15 and the ſhorteſt in the moſt ſouthern about eight 

Ours. 


IL. Of SCOTLAND. 


Tyr. How is Scotland lituate ? | 
hil. Scotland (called alſo Caledonia) is bounded on 
the N. and W. by the Atlantic Ocean, on the E. by Par 
of the German Ocean, and on the 8. by England. It lis 
between 55 and 59 Degrees of N. Latitude. Its Length 
is about 300, and Breadth about 150 Miles, and its Me. 
tropolis 1s r whoſe Diſtance from London is 
four Degrees and three Quarters, viz. about 330 Mile 
almoſt N. The longeſt Day in the moſt northern Pan 
of this Country is about 18 Hours and a Half, and tlie 

ſhorteſt in the moſt ſouthern fix Hours and a Half. 


III. Of IRELAND. 


In How is Ireland ſituate ? | 
bil. Ireland (called by ſome Britannia Parra, 2d 
by others Hibernia) is* bounded on the N. W. un 
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8. by the Atlantic Ocean, and on the E. by St. George's 
Channel and the Iriſh Sea. It lies between 51 and 5 Degrees 
of N. Latitude. The Length is about 285, and Breadt 
about 160 Miles. Its Metropolis is Dublin, which is 
diftant from London four Degrees and a Quarter, v:z. about 
-205 Miles N. W. The Length of the longeſt Day in 
the moſt northern Part is about 17 Hours and a Half, and 
of the ſhorteſt in the moſt ſouthern about ſeven Hours 


or A. and three Quarters. 
e E. by $ 


, Whit SECT. . 
J. Of the leſer European Iſlands, and firſt of ſuch as lie 


'near Great Britain. 


1. Thoſe on the North are, 
1. The Orkneys, or Arcades, 2. Shetland. 


2. Thoſe on the Eaſt are, 
1. Holy land. 2. Fern Iſland. 3. Cocket Iſland. 
4. Sheepy land. And 5. The Ile of Thanet, 
3. Theſe on the South are, 
1. Portland Iſland. 2. The Iſle of Wight. 3. Portſea 
Iſland. And 4. The Hands of Jerſey and Guernſey. 
| 4+ Thoſe on the Welt are, : 


1. Lewis Iſland. 2. Skye. 3. Mul. 4. Jura. 5. 
ap — Bute and Arran. 7. Man. 8. Angleſey. And 
9. Sctihy. a 


* II. Of other European andi more diſtant. from 
—_— zreat Britain. : 
> Miles | 

1. The AZORES. * 


rn Pan 5 
Theſe Iſlands lie W. of England, and are ſubject to 
the King of Portugal. They are nine in Number, viz. 
t. St. Michael. 2. St. Maria. 3. Tercera. 4. Gra- 
ia. 5. St. Georges. 6. Pico. 7. Hal. 8. Flores. 
And g. Cuervo. 


2, Thoſe 
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2. Thiſe of SWEDEN. 

4, Theſe are ſeven in Number, viz. 1. Rugen, 2. Oeland 
3. Gothland, 4. Ofel. 5. Daga*, 6. Aland. And 
7. Ween. 


3. Thoſe of DENMARK. 


Theſe are ten, viz. 1. Zealand. 2. Funen. ;. 
Langland. 4. Laland. 5. Falter. 6. Mona. 7. H. 
neren. 8. Alſen. 9. Bornholin. And 10. Iceland. 


4. Thoſe of Norway. 


Theſe are four, viz. 1. Carmen. 2. Hifteren, ;. 
Sauien. And 4. Suroy. 


5. MEDITERRANEAN [/ands, 
Tyr. How many Iſlands go under this Name, and how 


are they ſituate ? 4: 

Phil. There are a great many Iſlands, which ate 
ſituate S. of Europe, in or near the Mediterrancan Sea; 
but the following are the moſt noted, viz. 1. Nia, 
2. MHinorca. 3. Majorca, ſituate E. of Valencia in 
| 4. Corſica. «6, Sardinia, lying S. of Genea. 6, 

alta. 7. _ lying 8. of Nap.es. 8. Cypru, 
9. Candia. And 10. Rhodes, S. of Natolia, 
- The other ſmall Iſlands are of little or no Signification. 


Thus much for Europe. 


DIALOGUE III. Sxcr. I. 
Of ASIA. 


Ir. IN what Part of the Globe is ia ſituate ? 

2 Phil. Aſia, though called the ſecond, yet is the 

principal Quarter of the Globe, lying to the E. of Eu. 

3 It extends from the Equator to 76 Degrees ot 
J. Latitude, and is divided into five principal Parts, uix. 
1. Tartary. 2. China. 3. India. 4. Perſia. And 5. 

Turkey. | | 


_ *® Ofel and Dago are now ſubject to Ruſſia. + 
1. Of 
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1. Of TARTARY. 


7. How is Tartary ſituate ? 

Phil. Tartary is bounded on the N. by the Frozen 
Ocean, on the E. by the x or Eaſtern Ocean, on 
the S. by Coina, India, and Perſia, and on the W. b 
Mhſcovy, It lies between 30 and 76 Degrees of N. 
Latitude, and between the 4th and 28th 
i about 4000 Miles long, and 3000 broad; its chief Towns 
are 7. wbollhi and Samarcund. The longeſt Day in the moſt 
northern Part is about three Months, and the ſhorteſt in 


land . 
And 


three Parts, viz. Ruſſian Tartary, Cl ineſe Tartary, and 
Independent Tartary, ©; 


2. Of CHINA. 


Tyr. How is China ſituate ? 3 f 

Phit Ching is bounded on the N. by Chineſe Tartary; 
on the E. and S. by the Pacific Ocean, on the W. it has 
hadia without the Ganges and Tibet. It lies between the 


long, and 1260 broad, and its chief City is Pekin, whoſe 
Difance from London is 72 Degrees, viz. about go 
Miles S. E. and from Pekin to Nankin about 600 Miles 
d, in the former of which is a Bell 11 Feet Diameter, 
and 12 Feet high, weighing about 53 Tons and a 
Half, The longeſt Day in the moſt northern Part is 
adout 14 Hours and three Quarters, and the ſhorteſt 
in the moſt ſouthern is about 10 Hours and three 
Quarters. It is under the Government of its own Em- 
peror, who is of the Tartarian Race, | 


3. Of Inpia. 


4 How is India ſituate ? | 

bil. India is bounded on the N. by Tartary and China, 
on the E. by China and the Chineſe Sea, on the S. by the 
Indian Ocean, and on the W. by the ſame Ocean and 
Perſia. It lies between the Equator and 40 Degrees of 
N. Latitude, and in the firſt, ſecond, third, fourth, and 


s the 
f Eu- 
es of 
Lis. 


nd 5. 


. Of 


14 viz. 


Cli mates; 


the moſt fouthern about ten Hours. It is divided into 


third and ſeventh N. Climates, is about 1400 Miles 


th N. Climates. Its Length is about 3000 Miles, and 
about 2100, and is divided into two grand Parts, 
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Viz. 1. India within the Ganges, or the Great Mogul's Em. 
pire, containing Delly (his Imperial Seat) Agra, Camtai, 
Bengal, Decan, Golconda, e and Malabar. 2. Indi 
without the Ganges, whoſe chief Kingdoms are Py, 
Tonquin, Cochinchina, Siam, and Malacca, The longe 
Day in the moit northern Parts is about 14 Hours and: 
Half, and the ſhorteſt in the moſt ſouthern near 12. 


4 Of PERSIA. 


Tyr. How is Perſia ſituate ? 

Phil. Perſia is bounded on the N. by Tartary and the 
Caſpian Sea, on the E. by India, on the S. by the Perſian Gul 
and Indian Ocean, and on the W. by Afatic Turkey. It lie 
between 25 and 45 Degrees of N. Latitude, and extend 
from the third to the ſeventh N. Climate, Its Length is 
computed about 1450 Miles, and Breadth 1250, It is di 
vided into three Parts, North, Middle, and South. It ii 
governed by the deſpotic Power of the Great 155 The 

eople are chiefly Mahometans. The longeſt Day in the 
| hoy northern Parts is about 15 Hours and a Half, and 

the ſhorteſt in the moſt ſouthern about 10 Hours and 
aA Quarter * g 


s. Of TWwRELY in A 


Tyr. How is Turkey ſituate ? * 

Phil. Turkey in Aſia (including Arabia) is bounded may 
on the N. by the Black Sea and Circaſſia, on the E. ty Bil 5 
Perſia, the * — Gulf, and Gulf of Ormus, on the 8. 
by the Indian Ocean and the Straits of Babelmandel, and 
on the W. by the Red Sea, Iſihmus of Suez, Levant, and 
Archipelago. It lies between 12 and 46 Degrees of N. 
Latitude; is computed about 2300 Miles long, and 1500 T 
broad. It contains fix great Parts; «iz. 1. Natalia, 
whoſe chief City or Town is Burſa. 2. Arabi, Wil Wo 
whoſe Metropolis is Mecca. 3. Syria, whoſe Capita il by. 
is Aleppo. 4. Diarbec, whole chief City is Bagdat. Wl 1nd: 
6. Turcomonia, whoſe Capital is Arzerum. And 6. Wl Lat 
Georgia, whoſe Metropolis is Te/trs. This vaſt Country eigh 
is inhabited by Chriftians, Mahometans, Jews, &c. but call: 
is chiefly under the Ottoman Yoke, ECT 


„n er. 

mbaig Of the Aſiatic lands. 

. * Jr. How many Iſlands are here, and how are they 
ond ſituated ! | h 

* Phil. There are a great Number, but the chief are 


bieſe fix, whoſe Situation is as follows; 1. Japan Hands, 
E. of China. 2. The Philippine Iſlands, S. W. of Ja- 
ban. 3. The Moluccas, S. of Philippine. 4. The 
Sunda, W. of the Moluccas. 5. The Banda, or Nut- 

| meg Iſlands. And 6. Ceylon, W. of the Sunda, whoſe 
nd the Capital is Candea, or Candy. | 


n Gulf Tyr. What other Iſlands are there belonging to Aſia? | 


It lies Phil. During the laſt 20 Vears ſeveral Voyages have 
tends been performed round the World, particularly by the ce- 
gth is WW lebrated Captain Cook, in the Courſe of which ſome new 


is d. Ilands have been diſcovered in the Great South Sea, or 


It is WY Pacific Ocean, and others more perfectly explored; though 
me BMW little more than the Coaſts of any of them, except Ctcherte, 
in the Wi is yet known. 

f, and 1. In the Eaſtern Hemiſphere (Longitude being rec- 
rs and WW koned from London) are New Zealand, the New Hebrides, 
New Caledonia, New Britain, New Ireland, New Guinea, 
and New Holland; the latter is an immenſe Iflang, as large 

j the Continent of Europe. | | 
2. In the Weſtern Hemiſphere are the Friendly Iſlands, 
inde; WY Obeteroa, Otabeite, the Society Iflands, the Marqueſas, and 
the Sandwich Iſlands; at one of the latter, called Owhy- 


bs d bee, Captain Cook was killed, Feb. 14, 1779. 


* DIALOGUE Iv. Sr. I. 

FN. (FAFRICH 

1560 Tyr, OW is Africa ſituate ? 

tolia, Phil. Africa, the third Quarter of the 
abic World, and ſituate S. of Europe, is almoſt ſurrounded 
pit! by the Mediterranean Sea, the Atlantic, Ethiopian, and 
da. Indian Oceans, and is extended from 35 Degrees of S. 
d 6. Wi Latitude to about 37 N. It is principally divided into 
intry eight Parts; viz. Eye, Barbary, Biledulgerid, Zaara, 


called the Deſart, Negro Land, Guinea, Nubia, and Athio- 
dia, beſides fans, _ ; : 
| I 5 1. Of 
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i. W EG Yyr. 


Tr. How is Egypt ſituate and divided? 

Phil. Egypt is bounded on the N. by Part of the . 
diterranean Sea, on the E. by the [thmus of Suez and the 
Red Sea, on the S. þy Nubia, on the W. by Parbay 
and the Deſart. It was formerly called Miſraim. ti; 
divided into Lower Egypt, whoſe chief Towns are Gran 
Cairo, the Metropolis, and Alexandria; and Upper Epypt, 
whoſe Capital is Sayd or Thebes. It lies between 21 and 

Degrees of N. Latitude, and in the fourth and fiſth 
N. Climates, is about 650 Miles long, and zoo broad. 
It is governed, for the Turkiþ Emperor, by a Baſſa, who 
reſides at Grand Cairo. h 


2. Of BARBARY. 


T;r. How is Barbary ſituate ? 

Bh, Barbary is bounded on the N. by the Meditir. 
ranean, on the E. by Egypt, on the S. by Biledulgerid, 
and on the W. by Fart of the Atlantic Ocean; is 
extended from 29 to 37 Degrees of N. Latitude, and les 
under the fourth and fifth N. Climates. Its Lengthis 
2300 Miles, and Breadth 380. 

Barbary is divided into ſeven different Parts, or King- 

doms, viz. Morocco, Fez, Telenſin, Algiers, Tunis, Tri- 
N45 and Barca, whoſe chief Towns are of the fame 
Name. 
It is chiefly under the Government of the Grand Turk, 
and Emperor of Morocco, who is called alſo Emperor of 
Africa, King of Morocco, Fez, Sus, and Taſſale ; Lord of 
Gago, Dara, and Guinea, and Great Zeriff of Mahomet; 
ws conſequently their Religion is Mahometani/m. The 
longeſt Day is 14 Hours and a Quarter, and the ſhorteſt 
10 Hours and a Half, as in Eg pt. 


3. Of BILEDULCGERID. 


Tyr. Howis Biledulgerid ſituate? 
Phil. Biledulgerid is bounded on the N. by Blas 
the E by Egypt, on the S. by Zaara, and on the of 
art 
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Part of the Atlantic Ocean, It lies between 26 and 31 
Degrees of N. Latitude, and in the third and fourth 
N. Climates: its Length is about 2050 Miles, and Breadth 
„0. The Length of Days is from 14 Hours to 10 and 


e AH. uarter. It is governed by many little Kings, but 
nd the an Jubject to the Grand Turk, or to the Emperor of 
mY ') WR Moroces, "x 

It is "a | 

Gra 4. Of ZAARA, or the DESART. 

25% , How is this Deſart ſituate? 

d fifth hil. Zaara is bounded on the N. by Biledulgerid, on 
broad, che E. by r and Nubia, on the S. by Negra Land, 
2 who and on the W. by the Atlantic Ocean. 


It is divided into ſeven Parts, viz. Borno, Gago, Bardoa, 
Lempta, Targa, Zuenziga, and Zanhaga, whoſe Capital 
is Targaſſa ; the others have the fame Names as their 
Provinces. It lies between 15 and 26 Deg. of N. Latitude, 
and in the third and fourth N. Climates, is in Length 
about 2340 Miles, and Breadth about 330. The Days 
gerid, e from 10 Hours and a Quarter to 13 and three Quar- 

„ers long. Their Government is by ſeveral Lords and 
> lies WY Kings, called Xeques, and they are chiefly Mabometans. 


* 5. Of NEGRo LAND. 


Ing Tyr. How is the Land of Negroes ſituate? 
Phil 1 7 Land is bounded on the N. by Zaara, on- 


ſame I the E. by Nubia, on the S. by Guinea, and on the W. 

by Part of the Atlantic Ocean. It lies detween eight and- 
Turi, 22 Degrees of N. Latitude, and in the fecond and 
or of wird N. Climates. It is computed to be about 2280 
rd of Miles long, and 600 broad. It is divided into 13 Pro- 
met; vinces, viz, Genohoa, Gelata, Tombut, Agades, Cano, 
The Wl Caſena, Guangara, Melli, Mandinga, Gage, Guber, 
rtelt Wi Zegzeg, and Zanfara, whoſe Capitals are of the ſame 


Name, TheDays are very little different in Length from 
thoſe in Zaara. It is governed by ſeveral Kings, but all, 
or moſt, are ſubjet to the King of Tambut. Grols 
Idolatry and Mahometaniſm prevail here. 


6. Of Guinza. 


Dy. How is this Country 8 75 pb 
11. 


about 2200. Ethiopia Interior 18 divided into eight Pro- 
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Phil. Guinea is bounded on the N. by Negro Lon Cor 
on the E. by Ethiopia Exterior, on the S. by the Ethic. *( 
pian Ocean, and on the W. by the Atlantic Ocean, It is 5 by 
divided into four Parts; 1. The Coaſt of Malegua, Wil» 
whoſe Capital is Timan. 2. The Ivory Coaſt weſtward be ] 
whoſe Metropolis is Toba. 3. The G Coaſt eaſtward, The 
whoſe Capital is St. George de Mina. And 4. The 8 
Kingdoms of Benin, Metropolis Arda. Guinea lies be. th 
tween five and 13 Degrees of N. Latitude. Its Lengh WI” 
1s 1320 Miles, and Breadth about 400. It is ſubject to the 
Emperor of Guinea. Paganiſm is here practiſed to the 
Height of ridiculous Superſtition. Their Days are from . 
11 Hours 1775 Quarters to 12 and three 3 on t 


7. Of NusB1a, 


Tyr. How is Nubia ſituate ? 

Phil. Nubia is bounded on the N. by Eg1pt, on the 
E. by Ethiopia Exterior, on the S. by Ethiopia Interim, 
on the W. by Part of Zaara and Negro Land. It lies 
between 14 and 22 Degrees of N. Latitude, and in 
the ſecond and third N. Climates. Its Length is about 845 
Miles, and Breadth about 570. It is divided by the River 
Nubia into N. and 8. The Capital of North Nubia is 
Samna, and of South Nubia, a Town or City of the 
ſame Name. ; 

It is governed by its own independent powerful Prince, 


who is reported to be very humane. Their Traffic is T 
chiefly at Grand Cairo. The Length of the Days are F 
much the ſame as in Zaara. 78 

8. Of ETHioPla INTERIOR. Can 


Tyr. How is this Country ſituate? _ 

Phil Ethiopia ö alſo the Land of the 
Abyſſinians, is bounded on the N. by Nub:a, and on the 
E. >. and Part of the W. by 3 * Exterior, It lis 
in the firſt, ſecond, and third N. and S. Climates, 
and the Length is computed 3600 Miles, and Breadth 


vinces, Viz. 1. Barnagaſſo. 2. Tigremahon. 3. Doba - 
4. Fatigar. 5. Angote. 6. Amara. 7. Beleguanze, Al 
8. Begramedri. This is — by its own indepety 
dent Prince, Lord, or Ruler, called Mrd, woe 
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Government is deſpotical. He ſtiles himſelf the Beloved 
of God, (ſays he ſprung from the Stock of Judah) the 
Son of the Column of Sion, the Son of the Seed of Jacob, 
the Son of the Hand of Mary, the Son of Nabu after 
the Fleſh, and of St. Peter and Paul after the Spirit, &c. 
The longeſt Day in the moſt northern Parts of this 
Country is about 13 Hours and a Half, and the ſhorteſt 
in the moſt ſouthern 10 and a Half, 


ETHioPla EXTERIOR. 


Ethiopia Exterior is bounded on the N. by Aby/inta, 
on the E. W. and S. by the £thropic Ocean. And, if to 
this you take in the Land of Hottentots, it extends to near 
15 Degrees 8. Latitude. It comprehends the Kingdoms 
of Biafara, Loango, Congo, and Angola; the Empires 
of Monoemugi and Monomotapa; and the Coaſts of 
Cafres, Zanguebar, Ajan, and Abex. It is governed by 
various Princes, and the * are chiefly groſs Ilolaters 
and Mahometans. As for the Hottentots, they ſhew no 


Sign of any Devotion, only very ſuperſtitious. The 


Days much as in Ethiopia Interior. 


S&aVl, 


Of the AFRICAN Iſlands. 


Tyr, What are the principal Iſlands in Africa ? 

Phil. There are many ſmall Iſlands; but the moſt 
noted are comprehended under four Names, viz. 1. The 
land of Madagaſcar. . 2. Cape Verd Iſlands. 3. The 
Canary. And 4. the Madeira [/lands. 


i, MADAGASCAR. 

This is a large Iſland, lying S. E. of Ethiopia, and 

extends from N. — Degrees of 8. — is 
about 1000 Miles long, and 400 broad. It is called by 
the Por tugueze St. Laurence, becauſe they firſt diſcovered 
It on that Day. The Inhabitants (except in the Eaſtern 
Part) are chiefly Pagans and Mahometans ; and are fo 
governed by their Prieſts (called Ombiaſſes that they are 
nder uncommon Superſtitions. Thus, if a Child be born 
upon fuch a Day, they fay it is unlucky, and therefore 
give 


n—_p_ -- 


7 
; 

; 
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1 
[ 
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| 


Hayo. 8. St. Jago. . Inſula del 2 10. Bray, 
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give it to the wild Beaſts; and if a Woman dies in Child. 
bed, they bury the living Child with her, becauſe it is 
better ſo (they ſay) than to live without a Mother to 
take Care af it. And thus, by theſe Prieſt-cunning and 
deluſive Perſuaſions, this Iſland is very thin of Inhabitants, 
It is under no particular Governor, 


2. Cape VERD Iſlands. 


Theſe lie S. W. of Barbary, and N. W. of Guineg, 
between 13 and 17 Degrees of N. Latitude, and are 2 
follows: 1, St. Anthony. 2. St. Vincent. z. St. Lucia, 
4. St. Nicholas. 5. fnſula de Sal, 6. Bonaviſta. 7. 


The chief Town 1s St. Jago, ſubjeR to Portugal. 


3. The CANARY [lands. 


Theſe lie N. of Cape Verd Iſlands, and between 27 and 
29 Degrees of N. Latitude. They are ſeven in Num- 
ber, viz. 1. Lancerota. 2. Forte Ventura. z. Canarig 
(Metropolis the ſame). 4. Tenerife, famous for its 

eak. 5. Gomera. 6. Ferro, where the firſt Meridian 
was formerly fixed by common Conſent, but now almoſt 
every Nation fixes it at its own Metropolis.* And, 


Pa.ma. They are ſubject to the King of Sparn, 


4. ManERa, or MADEIRAS. 


This lies in about 32 Degrees N. Latitude, and W. 
of Morocco. Its chief Town is Funchal, It is ſubjed 
to the Portugueze. 


Tyr. Are theſe all the Iſlands ? 

Phil. There are ſome of leſs Note, viz. 1. Zocotorh 75 
ſubject to the Arabians. 2. Comora, N. W. of Mad N 
gaſcar. 7. St. Thomas; 4. Prince's Iſland ; and 5 N com. 

naboa, ſubje& to the Portugueze, lying W. of Ethioue. Wc.1te, 
6. St. Hel-na, ſubject to S ngliſh, wing S. W. incla 
St. Thomas's. And 7. The of Aſcenſion, N. E. of % tt: i 
Helena. And thus much for Africa. 

Tyr. I return you Thanks, Sir. 

Phi ]. Now, Tyre, for the laſt Quarter of the Worls 


viz. America. 


* Longitude in this Book is reckoned from the Meridian of m 
| Dl. 
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nid. 
Det DIALOGUE v. len IL 
* of AMERICA. 
Ants. 5 
Gr. HAT is America called, and how is it ſi- 
tuate? 


Phil. America is called the fourth or laſt Quarter of 
vine, Ide World, and Weſtward on the Globe. It is divided 
are x into two principal Parts, one called North, and the other 
Lucia. South America. ; 1 
7 Tyr, When was America firſt diſcovered? . 

Phil In the Year 1492, by Chriftopher Columbus, a 
Native of Genoa, and in the Service of Spain. 
But Great Britain derived her Claim to North America 
from the firſt Diſcovery of that Continent by Seba/tian 
Cabot, in the Name of Henry the Seventh, Ango 1497. 


27 and 
Num- 


1 Of NORTH AMERICA, 

or | 

eridian Dr. Why is this called North America ? 

almoſt Phil, Becauſe it lies on the N. fide, or Northward of 


the Equator, 


Tyr. Into how many principal Parts is this divided? 
Phil. The grand Diviſions are three, viz. | 
J. Britih America, to the N. and N. E. 


And 7, 


nd W. Il. The American States, in the Middle ; and 
ſubjet III. Spaniſh America, to the S. and S, W. 

I Of BRITISH AMERICA. 
ale Tyr How is this divided ? 

F bil. Into three Parts, viz. 1. The N. Part, which 
Fr 5 comprehends the Countries lying about _—_ Bay, 
"0 o called New Britain, or the Country of the ſquimauzx, 
ol d. including Labrador, and New North and South Wales ; 


this is bounded on the N. by unknown Lands and frozen 

dea, on the E. by the Atlantic Ocean, on the S. by the 
Gulf of St. Lawrence and Canada, and on the W. by 

Lands unknown, ; \ 
The age we Bay Company have four Forts on the 
W. Side of the Bay, viz. Churchill, Nelſon, * 
2 | Albany 


Worls 


f Lond 
DIA 


IJ 
' 
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— where they trade with the Natives for Skins 2nd 
urs. | 


2. CANADA, or the Province of Quesec, 


Tyr. How is this Country ſituated and bounded ? 

Phil It lies between 45 and 52 Degrees of N, Latitude 
It is bounded on the N. by New Britain, on the E. and 
8. E. by St. John's River, the wp 4 St. Lawren, 
Nova Scotia, or New Scotland, and New England, on 
the 8. by New York, and on the W. and N. W. hy 
Lands unknown. Its Length is about 800 Miles, and 
Breadth about 200. Its chief Town is Quebec, ſituate 
on the W, fide of the River St. Lawrence. 


; New England. 


3. Nova ScoT1a, or NEw ScoTLANn, 


Tyr. How is Nova Scotia ſituated and bounded? 

Bhi. Itlies between 43 and 49 * of N. Latitude, 
It is bounded on the N. by Canada, on the E. by the 
Gulf of St. Lawrence and the Atlantic Ocean, by the 
ſame Ocean on the S. and by Canada and New England 
on the W. being about 3 50 Miles long, and 250 broad, 
Ine chief town is Halifax. | 


II. Of te AMERICAN STATES. 


Tyr. How many are there of theſe, and how are the 
ſituated and bounded ? 

Phil. They are 13 in Number, and lie between 31 and 
49 Degrees of N. Latitude ; are bounded on the N. and 

. W. by Canada and the Lakes Ontario and Erie, 0 
Ofwego, on the E. by Nova Scotia and the Atlauti 
Ocean, on the S. by Florida, and on the W. by tit 
River Pb i; being about 1500 Miles in Length fron by t 
N. to S. but the Breadth is various, and in many Places ont 
undetermined; in N. Carolina and Virginia, it is about BF Lou 
Miles from the Atlantic Ocean to the River A. 
fbi. | | Thi 
den 
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ins and 
| Th UNITED STATES of AME: 
. ERIC 1 
= from N on ta KA in the Fall * N 
| ; tates, ee ; 
d: 1. New Hampſhire p ny Towns, 
atitude, 7 2. Maſſachuſett's Bay Boſt moutn 
EL Rhode Iſland, & — 
5 4 hb : N. Newport * 
wren 4. Connecticut New London and 
nd, On : | Hart f 4 an 
W. by 5. New York x Ne * | 
on. 2nd 6. New Jerſe w York 
— T Penn — Perth Amboy 
8. Delaware Philadelphia 
9. Maryland Dues le 
10. Virginia nnapolis 
), 11. N. Carolina W iliamſburg 
12. S. Carolina Milmington 
F 13. Georgia Charles- Town 
wy Md hat Savannah 
| eſe be a 
b - ry 1 the Engliſh, but have lately re- 
f wy giance to the Crown of G — * 
i ngland at the Concluſion of th a reat- Britain 
broad. rowledged by his Bri ae War in 1783, were Ac- 
de European Powers 4 eg Majely, and the reſt of 
pendent States. : "M ſovereign, and inde- 
« III. Of 8 
Tyr. Into eee ere AMERICA. 
re they Phil. Into four, 1. Fl 2 is this divided? 
3. New Mexico in Judi orida. 2. Mexico, or New Spai 
* including California. And 4 2 
an | a aud. 
rie, Of r. How! * af FLoRIDA, 
lila Pit Ir 4. . lorida ſituated and bounded ? | 
by the BW tude, and is ef 3 25 and 32 Degrees of N. Lati 
th from WW by the 4rlantic O ed on the N. by Georgia, on th 7 2 
Places en the W. b the Ri on the S. by the Gul Fof Mexico Id 
: s divided into 2 Hiles long, and 440 broad It 
the chief T0 aft and Weſt Florida. St. Au 2 
7: E of Ea Florida, and Penſac l th 
7 wa la of Weſt. 
Th Y was firſt poſſeſſed by the Spaniards, and 97 


them 
Rar of E. r 
2 in 1783, it was again reſtored to Spain. 


2. Of 
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2. Of OLD Mexico, or New SAIV. 


Tyr. How is this Country fituated ? 
_ Phil. It lies between 8 and 30 Degrees of N. Latitude 
and extends from 83 to 111 Degrees of W. Longitude: 
It is bounded by New Mexico on the N. by the Gulf yf 


Alexics N. E. by Terra Firma in South America 8. L, | 


and by the Pacific Ocean 8. W. being about 2o0co Miles 
long, and 600 broad. | 

Tyr. Into how many principal Parts is this Country 
divided? | 

Phil, Into three, called Audiences, 212. 1. Galicia, or 
Guadalajarra, which has a Capital of the ſame Name, 
viz. Guadalajarra, 2. Mexico Proper; the chief Town 
of which are Mexico, Er and Vera Cruz, And; 
Guatimala, whoſe Capital of the ſame Name, together 
with 8000 Families, which it contained, was ſwallowed 
up by an Earthquake on June 7, 1773. 

New Guatimala has ſince been erected at ſome Diſtance 
from the Place where the old Town ſtood. 

Mexico was diſcovered in 1518, and conquered by the 
Spaniards in 1521; this was the firſt Country they ſettled 
on the Continent of America, and it ſtill continues to be 
their principal Colony. The Climate is exceffively hot, 
lying chiefly in the Terri Zone. The inland Parts aftord 
an agreeable Proſpect, and few Countries enjoy more af 
the Benefits of Nature, and the Neceſſaries of Lite. 
But what forms the principal Riches, and firſt induced 
the Spaniards to ſettle here, are its Gold and Silver Mines, 
The chief Mines of Gold are in Varagua and New Gra- 
nada, bordering upon Darien and Terra Firma. Those 
of Silver, which are much more rich and numerous, ar 
found in ſeveral Parts, but in none ſo much as the Pro- 
vince of Mexico: All the Mines, whether of Gold or 
Silver, are generally found in the Mountains and barren 
Parts; Nature often making Amends one Way, for her 
Deficiency another. The Jongeſt Day in the moſt Nor- 
thern Part of this Country is about 14 Hours, and in 
the moſt ſouthern about 12 Hours and a Half. Itis go- 
verned (for the King of Spain) by a Viceroy, who te- 
ſides at Mexico. The Indians in general are Idolaters, 
but the Spaniards here, as in Europe, are all of the Ci. 
tholic Religion. 3. 0 
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3. Of New Mexico, including CALIFORNIA, 


Hr. How is chis Country ſituated ? 
Phil Between 23 and 43 Degrees of N. Latitude, and ex- 


titude, Nad from to 126 Degrees of W. Longitude ; it is bound- 
ituce: by unknown Lands on the N. by Od Mexico and the 
Gulf if ace Ocean S. by Lowftana E. and by the Pacific Ocean 
8. L. BY. being about 2000 Miles long, and 1600 broad. 
> Mie 75. Into how many Parts is this Country divided? 


Phil. Into four: 1. New Mexico Proper, tg the N. E. 
; Apacheir, S. E. 3. Sonora, 8. And 4. California, W. 
be chief Town in the firſt Diviſion is Santa Fe, the Re- 


ita, or WWience of the Spaniſh Governor; in the ſecond, St. An- 
ame, ; in the third, Taupe ; and in the fourth, St. Juan. 
Towns WM This Country has a moſt delightful Climate, and a 
And ;. eil productive of every Thing for Profit or Delight. 
— has rich Mines of Silver, and ſome of Gold, which are 
owed Worked more and more every Day; andit produces precious 


tones of ſeveral Kinds. Ihe Dew that falls in California 
* on the Roſe Leaves, candies and becomes har 
ke Manna, having the Sweetneſs of refined Sugar. 


by the Nad in the Middle of the Country are Plains of Salt 
fertled rm and clear as Cryltal, which, conſidering the vaſt 
$ tobe WWhamtities of Fiſh found on its Coaſt, might render it 
ly hot, n invaluable Acquiſition to any induſtrious Nation. 
afford alfornia is a Peninſula finely ſituated for Trade, and 
wore of Wis a Pearl Fiſhery of great Value. It was firſt diſco- 
Like, ered by the great Conqueror of Mexico, Ferdinando 
nduced artes. Our famous Admiral and Navigator, Sir Francis 
* Drate, took Poſſæſñon of it in 1578; and the principal 


— inveſted him with the Sovereignty. But 
e Government of Great-Britain have not hitherto at- 
mpted to vindicate this Title. 


Thoke 


Us, Ae 
1 


* 4. Of LoursrfAxNA. 

for her Tyr. How is this Country ſituated? 
Nor- Phil. 1 75 is bounded by unknown Lands on the 
and in . by the Gulf of Mexico S. by the River he 
is g0- , and by New Mexico W. but as the Country is thinly 
10 fe. abited by Europeans, the Length and Breadth are yet 
laters ndetermined. New Orleans, on the Banks of the Mi. 


e Ca- 


. bi, is the chief Town. This Country, together with 
5 | | 


Florida, 
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Florida, of which it was formerly reckoned a Part, wy 
firſt diſcovered in 1512, by Juan Ponce de Leon, as he 
was rambling in Search of Bimini, one of the Lucy 
or Bahama Fry. which was ſaid to contain a Fountain 
that reſtored thoſe who drank of it to their priſtine Youth 
and Vigour. The French were the firſt Europeans who 
ſettled in it, and according to their Diviſion of North 
America, Louiſiana was made to extend through the in. 
terior Parts as far as. Canada, and even to include ſome 
Part of Carolina. Since the Peace of 1763, they hate 
ceded Loufhana to the Spaniards. 
And now, Bro, 


3 Of Terra ARCTICA, 


Tyr. What do you mean by this Name ? 

 EFhil. It is called Arctica, becauſe it comprehend 
thoſe Countries which are ſituate far North, very near 
the North or Arctic Pole, or Polar Circle, 

Tyro. Which are they! | 

Phil. There are many of them; but the chief and 
molt noted are, 1. Greenland. 2. $ iſoerg, 3. Now 
Zembla. 4. Terra de Feſſn. And 5. New Denmark. 

Theſe are known very little at preſent, but barely 
their 7 ames, therefore cannot be taken any further No- 
tice of. | 


Of SOUTH AMERICA, 


Tyr. Why is this ſo called ? 

Phil. Becauſe it lies chiefly on the S. Side of the 
Equator, | 

Tyr. Into how many principal Parts is it divided! 

Phil. Into ſeven, viz. 1. Terra Firma. 2. Peru, 3 
The Land of tle Amazons. 4. Brazil. 5. Chili. b. Fa- 
raguay. And 7. Terra Magellanica. 


1. Of TERRA FIRMA. 


Tyr. How is this ſituate ? 3 

Phil. Terra Firma was diſcoyered in 1514, lies in tie 
firſt and ſecond N. Climates, and is bounded by the Atlanti 
Ocean on the N. and E. by Amazonia and Peru $. and 


by Mexico and the Pacific Ocean W. It lies between the 
| Equator 
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Equator aud 12 Degrees of N. Latitude, and is extended 
fom 50 to 82 Degrees of W. Longitude, It is computed 
to be about 1500 Miles long, and 750 broad. 

Tyr, How 1s it divided? 

Phil Into E. and W. The E. upon the River 


Oruono l, called 1. Guiana, whoſe chief Town is Surinm. 


And 2. New Andaluſia, or Paria, whoſe Metropolis is 
g. Thomas, The W. comprehends the Provinces of 
. Terra Firma Proper, or Darien, whoſe chief Town 
b Panama. 2. Carthagena, Metropolis the ſame. z. 
t, Martha, Metropolis the fame. 4. Rio de la Hacha, 
Metropolis the ſame. 5. Venezuela, Metropolis the fame. 
6, Cimana, Metropolis the fame. 7. New Granads, 
Metropolis Santa Fe de Bogota, And 8. Pop y.n, 
Metropolis the ſame. _ 

It is governed for the King of Spain, by a Vice-Roy 
reiding at Mexico. The Natives of this Country, eſpe- 
cally in the Middle, are groſs Idolaters. 


2. Of PERv. 


+ How is this Country ſituate ? 

bil. Peru, firſt diſcovered by the Spaniards in 1525, 
Is bounded on the N. by Part of Terra Firma, on the E. 
by Amazonia, on the S. by Chili, and on the W. by the 
Pacific Ocean. It lies between 24 Degrees of S. and one 
Degree of N. Latitude, and is extended from 60 to 81 
Degrees of W. Longitude, and in the firſt, ſecond, and 
third 8. Climates. 

5 How is it divided ? 

Phil. Into three Provinces, viz. 1. 
chief Towns are Quito and Pa ta. 2. Lima, or Los Reyes, 
in the Middle, whoſe chief Towns are Lima, the Metro- 
polis, and Cuſco, And 3. Los Charcos S. whole chief Towns 
are _ and Porco. 


The Natives in general are very groſs Idolaters, wor- 


ſhipping Sun, Moon, Stars, Thunder, Lightening, &c. 
ut in ſome Parts there are Chriſtians, &c. | 
It was quite conquered by the Spaniards in 1533, and 

they have the moſt conſiderable 
overnment. 


art of it under their 


Of 


Quito N. whole. 
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3. Of the Land of the Amazoxs, 


Tyr. How 1s this Land fituate ? 

Phil. This Country, diſcovered by the Spaniard; i 
1541, is bounded on the N. by Terra Firma, on the | 
by Brazil, on the S. by Paraguay, and on the W 
by Peru. 

It lies in the firſt, ſecond, and third S. Climate 
It is under no particular Government : The Inhabitan 
in general being a ſavage Sort of People, appearing 
always in Arms. It is ſuppoſed to take its Name fron 
thoſe warlike Women called (by ſeveral Poets and Hiſt 
rians) Amazons, of whom it 1s reported they cut off ons 
of their Breaſts, not only for the better qualifying them 
ſelves to hold their Bows, and ſhoot the ſurer, but tht 
they might be the more ſavage and rapacious, 


4. Of BRAZIL. 


Tyr. How is Brazil ſituate? 

Phil. This Country, difcovered by the Portuguext, in 
about 1501, is bounded on the N. and E. by the Atlantic 
Ocean, on the S. by the Mouth of the River La Plato, 
and on the W. by a Chain of Mountains which divide 
it from Amazonia, and Paraguay, 

It lies between the Equator and 35 Degrees of 8. 
Latitude, and in the firſt, ſecond, third, and fourth 8. 
Climates, ö | 

Its greateſt Length is computed about 2500 Niles 
and its Breadth about 700. 

Tyr. Into how many principal Parts is it divided? 
Phil, There is not any particular Account of it 
Provinces, Diviſions, &c. but the chief Towns that are 
known, or moſt worthy of Note, are as follow: 1, &. 
| Vincent, 2. Santos. 3. Angra Dos Reyes. 4. Rib at 
Janeiro, or St. Sebaflian. 5. Spiritu Sanflo, 6. Part 
Seguro. 7. St, Salvador. 8. Pernambuco, And g. 
Parayha, © | 

The Natives are under no particular Government, no 
profeſs any Religion, being chiefly funk into groſs Igno- 
rance, Idolatry, &c. 7 
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5. Mente. 


Jr. How is this Country ſituate? 

Phil Chili, diſcovered by the Spamards about 1554, 
is bounded on the N. by Peru, on the E. by Paraguay, 
on the S. by Terra Magellanica, and on the W. by the 


Pacific Ocean. 


[t lies between 25 and 44 Degrees of S. Latitude, and 


in the fourth, fifth, and ſicth S. Climates. 

Its Length is computed to be about 1100 Miles. 

Hr. Into how many Parts is Chili principally divided? 

Phil Into three, wiz. 1. Chili * 2. Chili 
ſnperinl. And 3. Cuyo, whoſe chief Towns are St. 
Jago, Baldivia, and St. John de Frontieræ. 

t is chiefly governed by the Vice-Roy of Peru, under 
the King of Spain. 


6. Of PARAGUAY, 


Tir, How is Paraguay ſituate ? EY 
Phil, This Country, difcovered alſo by the Spaniards, 
1546, is bounded on the N. by the Land of the Amazons, 
on the E, by Brazil, on the 5. by Terra Magellanica, 
and on the W. by Peru and Chili. , 
Tyr. Whence has it its Name ? 
bil. From the River Paraguay; but it is called by 
the Spaniards (and currently by others) Ri: de la Plata. 
It hzs between 12 and 37- Degrees of 8. Latitude, and 


In the ſecond, third, fourth, and fifth 8. Climates, 


and extends from 50 to 75 Degrees of W, Longitude. 
Its Length is be about 1500 Miles, and Breadth 
about 1100. 
Dr. Into how many principal Parts is it divided ? 
Phil. The moſt material Provinces are five in Num- 
ber, viz. 1. Guayra, whole chief Town is Cividad Real, 
. Paraguay Proper, whoſe chief Town is Aſſumption. 
. Chace, whoſe chief Town is Conception. 4. Tucuman, 


whoſe chief Town is St. Jago. And 5. Rio de la Plata, 


whoſe chief Town is Buenos Ayres, It is governed chiefly 
by a Vice-Roy. 5 


7. Of TERRA MAGELLANICA, 


Dr. How is this Country ſituate ? | Phil, 
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Phil. It is bounded on the N. by Part of Paraguy 
and Chili, on the E. by the 4 on the S. by che 


Straits of Magellan, and on the W. 4 the Pacific cum. 
It was diſcovered about 1519, by one Ferdinand Magellan, Thi 
from whom it took its Name, | he Hy 
1 ME: 

81S. FT; IT. my 

. 7 

Of the AMERICAN VIland. m 

es 

Tyr. What are the principal Iſlands in America? Thee 

Phil. They are ten, which are thus divided. l 
1. To the N. is — 1. Newfoundland, 
| 2, 2 Thi 
3. Jamaica, 
| rater 4: Hiſpaniola, Ml ii 
2. Middle, the 5. Porto Rico. be E. 
Antilles, 6. 2 own 
7. Lucayos. 2 
Leer 8. S2tovents. 
9. Bermudas. 
3. To the S. 10. The Iſland of Terra del Fug: p,, 
5 1. Of NEWFOUNDLAND. 4 

This Iſland was diſcovered by the two Cabets, in tie len 
Time of Henry VII. 1497; but more perfectly by Them 
and Elcot, of Briſtol, in 1527. It lies between 40 and 
52 Degrees of N. Latitude, near New Britain. 

The principal Towns are Bonaviſta, Placentia, ad Jr. 
St. 3 This Iſland produces Plenty of Timber ft P;;/ 
for Maſts, Yards, &c. but is chiefly valuable on Account Whery, \ 
of the great Cod Fiſhery on its Banks. It is ſubject vr the 
the Crown of England. | l re ab 

2. Of Cuna. 8 

This Iſland was diſcovered by the Spaniards in 159% : 

It lies N. of Jamaica, N. W. of Hiſpaniola, and S. H 
the Bahama Illands, between 19 and 23 Degrees of N. CI. 
Latitude, and extends from 74 to 87 Degrees of W. Lon. 
itude. It is ſubject to the King of Spain; and the chi. Gr 
owns are the Havanna and St. Jago. * Not 


3.0 
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aragun | 
by th 3- Of Jamaica. 
2 This was diſcovered by Columbus, and taken from 


be Spaniards, by Penn and Venables, in Oliver Cromwell's 
Time. It was firſt called St. Jago, but afterwards Ja- 
vie, in Honour of James Duke of York. It lies S. of 
wa, and W. of Hifpaniola, and between 17 and 19 
ezrees of N. Latitude, and extends from 75 to 75 De- 
bees of W. Longitude. It is ſubject to the Engliſb. 


7? he chief Towns are King lon and Port Royal. 
len 4. Of HISPANTOLA. 
This was diſcovered alſo by Columbus in 1492; It lies 
. tween 17 and zo Degrees of N. Latitude. It has Cuba 
ala, 1 the N. W. Jamaica on the W. and Porto Rico on 
co. je E. It is chiefly ſubject to France; and its principal 
. [Own is St. Domingo. Ss ED J 
9. | 
. g. of PoRro Rico. 
Fug. Wl Pirts Rico, (once called Fohannes Inſula, and by the 
latives Bonguin) lies E. of Jamaica, in about 18 Degrees 
N. Latitude. It takes its Name from the City and 
3 teen of the ſame N ame. It is ſubject to Spain. 
7 £108 f | | 
40 6. Of the CaRIBBEER Iſlands. 
a, and 7 Why are theſe Iſlands ſo called? 
ber fit til, From the Inhabitants, who, upon the firſt Diſco- 
counter, were found to be Cannibals, and tne Word is taken 
ject wer the ſame. They repretent the Segment of a Circle, 


re about thirty in Number, and extend from about 18 
egrees N. Latitude almoſt to Terra Firma. 

The chief among them are, 1. Anguilla, 2. St. Mar- 
1594.8". 3. St. Croix, or Santa Cruz. 4. Barbuda. 5. St. 
S. of 88-r/fophber's, 6. Nevis. 7. Antigua. 8. Montſerat. g. 
of NC udaloupe. 10. Marigalante. 11. Dominica. 12. Mar- 
Lon. 13. Barbadoes. 14. St. Lucia. 15. St. Vincent. 
b Granada, And 17. Tobago. * 

Mete, Some of theſe belong to the Sag e ſome to the French, 


i others to the Dutch. The chief of theſe is Barbadoes, in about 
i Degrees and a Half N. _— It is ſfubjeR to the Engli/h 
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7. Of the Lucavos. 


Jr. Why are they ſo called? 

Phil. From Lucayss, the longeſt of them all. Th 
"extent from the Coaſt of Florida, to the N. of Hiſpani 

The chief of which are, 1. Bahama. 2. fo 
3. Cignatio. 4. Guanabani. 
Samana. And 8. 25 

The principal of theſe is Bahama, near Cape Flrii 
and remarkable for Spiders, they being about two | 
ches long in general, having ſix Eyes very viſible, 


8. Of the SOTOVENTO. 


Theſe are fo called by the Spaniards, to whom 
chiefly belong, and are found from E. to W. along t 
Coaſt of Terra Firma. The principal of them are, 
Trinidad. 2. Margarita. 3. Tortuga. 4. Orchilla, | 
Rocca. 6. Bonaire. 7. Curaſſiu. And 8. Oruba, 


9. Of BERMUDAS. 


Bermudas, ſo called from John Bermudas, a Spania 
who firſt diſcovered it. It hes between 32 and 33 De 
grees of N. Latitude, about 240 Engliſb "dr E.. 
Carolina, and is ſubject to the Crown of Great- Britain 


cc) 


5. Tuma. 6. Tama, 


10. Of TARA Der Fuxco. 


This (according to ſeveral Hiſtorians) is ſo called, « 
Account of ſeveral Volcanos. It is ſituate S. of Magi 
lanica, and parted from the main Continent by the Strait 
of Magellan, lying between 52 and 53 Degrees of 8 

atitude. | 


And thus, Tyro, I have given you a ſhort and conci 
Account of every Thin „as far as I could in this Con 
paſs, and hope it will be ſufficient to excite your Cu 
rioſity, and to qualify you for the better _— 


of ſuch Authors as taye written more largely upon tl 
Subject. f 
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DIALOGUE VI. 


en Philo, a Tutor, and Tyro, his Pupil, concerni 
_—_ the Nature and Deſcription of the GLoBEs, Tx 


Tr. HAT is a Globe or Sphere ? 
W Phil. A Globe, or Sphere, is a ſolid round 
Body contained under one Surface; having a Point in 
the Middle, called the Center, from whence all Lines 
drawn to the Surface are equal, and the two Poles are 
what it reyolves or turns round upon, (like the Gudgeon 
of a Water-Wheel) and are repreſented by thoſe two 
Pieces of Iron or Wire, upon which the Globe turns: 
That which has got the Index or Dial Plate upon it is 
called the North Pole, and the other is the South Pole. 
Tyr, What are the Names of the Globes? 

bil. One is called the Terre/trial, or Larthly; the 

other the Celeſtiul, or Heavenly Globe. 
Tyr. What do they teach us? 

Phil. Firſt the Terreſtrial Globe teaches the Know- 
ledge of the Earth and Sea, with the Situation of Places, 
their Difference of Latitude and Longitude, the Time 
of the Sun's riſing and ſetting, Length of Days and 
Nights throughout the Year, and the true Diſtance from 
one Place to another, &c, | 
| Secondly, the Celſtial Globe not only teaches us the 
Sun's riſing and ſetting, but alſo the riſing and ſetting 
of any of the fixed Stars, their Declination and right 
—_— Diſtance from each other, Time of fouth- 
ing, Cc. 


SECT. I. 


a SEC-I. 
Tyr. What are thoſe Lines called that are marked on 


the Globes? 


Phil. They are called the great and leſſer Circles, 
Tyr. What do you mean by a great Circle ? 
, Phil. Great Circles are ſuch as cut the Globe into two 
equal Parts, paſſing through the Center; all ſuch as do 
= b phere in two equal Parts, are called ler 
ircles. | 
Tyr. Pray how many are the great Circles ? 
e 


— 
- 
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Phil. 1. The Equator, or Equino&ial. 2. The Ea 5 
e 


.196 


l 


tic. 3. The Zodiac. 4. The Brazen Meridian. 8. 1 
Horizon. And 6. The Colures. Of theſe in their rder, 
1. The Equator on the Terreflrial, or Eguinoctial on 


the Celaſtial Globe, is a Line, or Circle, that cuts the 


Globe in two equal Parts, dividing the N. from the 5 
and upon the Globe is eaſily known by two broad Lines 
running parallel to each other, and a * Hair Line be. 
tween them: It is divided into 360 equal Parts, called 
Degrees, beginning at the firſt Meridian (or Sign Aries) 
and is marked from one with 10, 20, 30 40, &c. to 360, 
quite round; and upon Senex's Globes you have 
under the Equator, at the Meridian of Londen, a 
Cypher, thus o; and from thence are marked the De- 
grees of Longitude from London, with 10, 20, zo, Oc. 
to 180 Degtees to the Right-hand, or Eaſt; and back- 


wards from London, with 10, 20, 30, &c. to 180 Weſtward. * 


2. The Ecliptic is another great Circle of the Sphere, 
which cuts the Eguator at the two Points, Aries and Li- 
bra, making an Angle at each Point of 23 Degrees 30 
Minutes, which is its furtheſt or utmoſt Extent, either 
N. or S. from the Equator. | 

The Ecliptic {like the Equator) is divided into 360 
Degrees, but not numbered from 1, 10, 20, &c. as the 
Equator is, but is divided into 12 equal Parts, contain- 
ing zo Degrees each, which are called Signs, and have 
different Names and Characters. Thus, 


The NORTHERN SIGNS are, 


Aries. Taurus. Gemini, Cancer. Leo, Virgo. 

* 8 II = N UW 
The SOUTHERN are, 

Libra. Scorpio. Sogittarius. Capricorn. Aquarius, Piſces. 

- dd m + Vp = X 
You mult remember alſo, that Aries ꝙ is called the 

Ram; Taurus & the Bull; Gemini u the Twins ; Can- 
cer the Crab; Leo & the Lion; Virgo m the Virgin ; 

Libra & the Balance; Scorpio m the Scorpion; Sagittarius 
At the Equator the Days and Nights are always equal, Wiz. 12 


Hours each; but become more and more unequal from thence to each 
Pole, where it is Day one Half the Year, and Night the other. 


F the 
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rder 
Zial on f the Archer; —7 Vp the Goat ; Aquarius the 
its the Wl //ater-bearer ; Piſces N the Fiſhes. < p 
the 5. 3. The Zodiac is a broad imaginary Circle, which 
Lines xtends itſelf (according to the Rules of {/ftronomy ) eight 
ne be. Wl Degrees on each Side of the Ecliptic, and is that which 
called WM contains the 12 Signs, and in which the Planets perform 
ries) their Revolutions, ; f 
d 360, „ The Brazen Meridian is another great Circle, 
| have MW which divides the Globe into two equal Parts. It is re- 
. a preſented by a thick Braſs Hoop, which ſurrounds the 
Pe- Globe from N. to S. and \divides the Equator into two 
Sc. WM equal Parts, viz. the Eaſt from the Weſt, and is that 
ack- on which the Globe itſelf is hung, or turns round upon 
ard. by its Axis, the Extremities of which are called the 
here, I Poles; that where the Dial-Plate is fixed is called the 
 Li- WM North Pole, and the other is the South Pole, oppoſite 
'S 30 to it. 
ther Tyr. How is the Brazen Meridian marked or divided? 
hil. Like the Equator and Ecliptic, into 360 Degrees; 
360 but with this Difference, it is divided into four Nineties, 
the viz. from the Equator towards the N. and S. Poles the 


an- Meridian is marked with a Cypher over the Equator, 

ave thus (o), and on each Side with 10, 20, 0 o, 50, 60, 
70, 80, and go, which ends in each Pole. Then again, 
from each Pole to the Eguator on the other Half of the | 
Meridian, is marked 10, 20, 30, 40, Cc. to go, which 

| ends in the Equator, | 

5. The Horizon is that great Circle which divides the 
Heavens and Earth into two equal Parts, one called the 
upper, and the other the lower Hemiſphere. There are 
two Sorts, the one called the ſenſible or natural, the other 
the rational, or mathematical Horizon, viz. 

1. The ſen/ible Horizon is that which divides the vi- 
ſible Part of the Heavens from the inviſible; and is 
that great Circle which we ſee all round us (ſtanding 
upon any Hill, or at Sea) and ſeems as if the Heavens 

and Earth coincided, or joined together. E | 
2. The rational Horizon paſſes through the Center of 
the Earth, and is — by that broad wooden Circle, 
lying with its Face upwards, having two Notches cut 
| 2 in the N. and the other in the S. Part, in 
| Which the Brazen Meridian is ſlipt, or moved up and 
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down with Pleafute. The Poles of the Horizon are the 
Tyr. Pleaſe to give me a further Deſcription of the 
Horizon.,” inet us „ i bined ba : 
Phil No general Deſcription of the Horizon can be 
given that will anſwer to all Globes: But if you. uſe 
enex's Globes, as improved by Martin, the * 
has on its upper Surface five Circles. | 
4. The Circle next the Globe ſhews the Azimuth from 
the South Point. ü 


2. The ſecond ſhews the Amplitude from the Eaſt 


Weit eis. . % bis bic Gg 07.4 83 
12 The third Circle contains the 32 Points of the 

ariner's Compaſs, each Point being equal to 11 De- 
grees and a __ for if 32 be multiplied by 11 and a 
Quarter, the Product will be 360. 


4. Tue fourth is that of the Months and Days through- 


out the Year,* - FEE 
F. The fifth Circle is the Ecliptic, and contains the 
. N Names, and Figures of the 12 Signs of the 
o,. 1 017% pls N 923i 
The Uſe of the Horizon is to ſhew the ri/ing and ſetting 
of the Sun, Length of Days and Nights; alſo the r:/in 
and ſetting of the Stars in any Latitude; together — 
the Azimuth, Amplitude, Almicanter, &c. of the Sun, 
or any Star, and the Point they riſe and ſet upon, Cc. 
6. The Colures are two great Circles, cutting the 
Equator at right Angles, and paſſing through the Poles 
of the World EY SHS 16377 3313 ei merch 
The Solfticial Colure is that great Circle which paſſes 
through Cancer and Capricorn, ſhewing Winter and 
6 . ERECT > 860 < 
The Eguinoctial Colure paſſes through Aries and 
Libra, and ſhews the Spring and Autumn. 
* Since the Alteration of the Stile, in 1752, it has been cuſtom- 


ary to put two Circles of Months on the Horizon of moſt Globes, 
dne according to the Julian Calendar, or Old Stile; and the other 


the Gregorian Calendar, or New Stile (the Difference being 11 Days); 
but the latter being now quite eſtabliſhed, the former is general 


omitted, . / 
3:2 


BOOK OF KNOWLEDGE. 199 


$ECT. Wl 


Of the leſſer or parallel Circles. 


Fr. What do you mean by the /eſſer or parallel. 
les? | 

Phil All ſuch Circles as do not divide, or cut the 

Jobe into two equal Parts; but that cut off any Seg- 

nent, or Part, Jeſs than the Half, are leer Circles. 

r. Why are they called parallel Circles? 


* 


from bil. Becauſe they are parallel every where to the 

Eaſt quator.* nag CN 
Vr. Which are the principal? 

f the Phil, They are the Tropics and Polar Circles. 

9. 1. Of the TRoPICs. 


Vr. Pray which are the Tropic Circles? 
Pbil. Look for the Sign Cancer on the Globe, and 
you will find a Circle drawn with a double Line from 
the dene round the Globe, parallel to the Equator, which 
the s called the North Tropic, or Tropic of Cancer, being 
| j Degrees and a Halt from the Equator northward, 
ling bewing the Sun's greateſt northern Declination. Then 
Jin booking for the Sign Capricorn, you will find the fame 
vit dort of Circle, which is called the Southern Tropic, being 
un, ao 23 Degrees and a Half from the Eguator, and ſhews 
. the dun's greateſt ſouthern Declination, or Variation 
the tom the Eguinoctial. | 


les | 
15 2. Of the Pol AR CIRCLES. 
e 
nd Dr. Which are the Polar Circles? 
| Phil. They are two ſmall Circles, lying near the 
nd Poles (viz. 23 Degrees and a Half Diſtance) drawn alſo 


with double Lines: that on the N. is called the Ardtic 
Gircle, and that on the S. the Antarctic Circle. "Theſe 
Circles are deſcribed by the Poles of the Ecliptic. @ 

Tyr. ray what is their Uſe, or what do we learn 
from them! | | 


nn the Latitude, or Parallel of London, a Degree of Len- 


guude contains about_37 sette Miles. f 
| 4 Phil, 
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Phil. All thoſe Inhabitants that live under theſe Line called 
have their longeſt Day juft 24 Hours, and their longel in ſor 
Night the ſame (ſave the Benefit of *I'wilight, which l 


but trifling). If you go further towards the Poles, ther 4 
Days are two, three, and four Days, or two, three, four Wi $749 
or ſix Months long, * | — 
tou 
DIAL OSKUE VI. Srer.. I. ary 
an 
Of the Appendants belonging to the Globes, — 
HBr. HAT do you mean by Appendants? 
| Phil. Appendants arc in tome Reſpects the 
ſame as way being ſuch neceſſary Things, Co 
both moveable and immoveable, as belong to Globes; 4 
the principal or chief of which are as follow. 1. The 
Index, or Hour Circle. 2. The Quadrant of Altitud, 7 
3. Semi Circle. And 4. The Naufical Box. feret 
1. The Hour-Circle, called alſo the Horary Circle, of p 
Di:1l-Plate, is a ſmall Circle of Braſs, divided into 24 Ml a & 
Hours; the upper 12 8 Noon, and the lower 12 
Midnight. It is ſkrewed on the brazen Meridian round 
the North Pole, and to the Pole itſelf is placed the Index 
or Hand, which turns round with the Globe. 
Its Uſe is to tell the Time of the riſing and ſetting of . 
the Sun or Stars, in any Latitude; and what o' Clock it We 
is in any Part of the World, Cc. Th 


2. The Quadrant of Altitude is a thin Piece of pliable 
Braſs, divided into go Degrees, anſwering the Degrees 
of the Equator, beginning at the lower -End with (0) N 
to 10, 20, 30, Sc. to go, At which Figure it has a une 
Nut, which ſlips upon the Meridian at Plealure, and is of 
faſtened thereto by a Skrew, Its Uſe is to tell the Wl 74 
Height of the Sun, or Stars, at any Hour, and when 
they are due Eaſt and Weſt. Alfo the Diſtance of the 
Stars from one another, and the Diitance of one Place 
from another on the terreſtrial Globe, &c. &c. &c. 

3. The S-mi-Circle is of Braſs, divided into 180 De- 
grees, anſwering one Half of the Equator. It may be . 


* This and many other Things you will find more fully proved, a 
and better explained, in my Uſe of the Globes. * 
Ca 


ects the 
Things, 
7] obes : 
1. [he 
lttude, 


cle, Or 
nto 24 


wer 12 
round 


Inder 


ing of 
ock it 


liable 


grees 


& right Angles, viz, perpendicularly. 
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alled a double Quadrant of Altitude, but is uſed only 
in ſome particular Problems, the Quadrant, or Horizon, 


pplying its Place. | 
4. The Nautical-Box is an Inſtrument uſed in Navi- 


ration, having the 32 Points of the Wind marked or 
drawn on a Card or Sea Chart, and an Index being 
touched with a Loadſtone points always northward. 
This Card, or Chart, is hung in an Ferizontal Plane, 
and fixed on any Part of the 1 of the Globe, or 
elſewhere, to ſhew what Point of the Compaſs you are 
ailing upon, or the Bearing of one Place from another. 


| Wer. 


Concerning the different Names of the Sphere, according 
to its different Paſition, or Situation. 


Jr. What do you mean by the Sphere's having dif- 
ferent Names according to its Poſition? 

Phil. There are three Sorts of Spheres, viz. a Parallel, 
a Right, and an Oblique Sphere, 


1. A Parallel Sphere. | 


A Parallel Sphere has this Poſition. 


1. The Poles are in the Zenith and Nadir; that is, 
one Pole is right up, and the other right underneath, 2. 
The Equator will be in the Horizon. 


The Property of this Sphere. 


The Inhabitants of this Sphere are thoſe that live 
under the Poles, and have the longeſt Days and Nights 
of any other Inhabitants; their ſhorteſt Day being: 
24 Hours long, and their longeſt fix Months.“ 


$28 Right Sphere. | 
A Right Sphere has this Paſition. 


1. The Poles will lie, or be in the Horizon. 2. The 
Equator will be in the Zenith and Nadir. 3. The 
Equator and all the leſſer Circles will cut the Horixan- 


” 
— 12 — — 


8 
n 


2 — —— _ 


W 


* See my 1 Pages 61 and 62. 


5 
} 


202 THE YOUNG MAN's 
The Property of this Sphere. 


The Inhabitants of this Sphere are thoſe who lire þ 
under the N Line, or Equator, and have their Pb 


Days and Nights always equal; viz. twelve Hou Ml © 
— Equa 
3: An Oblique Sphere. Day 


An Oblique _ is that Poſition of the Globe, which 
has the three followin Frapertigs, viz. 1. One Pole is 
as much above the Horizon as the other is underneath, 
2. The Equator is Part above, and Part under the Hz 


rizon. 3. The Equator and all the parallel Circles cut p 
the Horizon obliquely, | die 
The Property of this Sphere. Of i 
The Inhabitants of this Sphere are thoſe that live in Pola 
- other Parts, except under the Poles and Eguinoctial — 

Ane. an 
Ser. IM. othe 

Of the ZONEs, and CLIMATES, 
1. Of. the Zones. 
Tyr. What do you mean by the Zones ? An 
hil. A Zone, or Girdle, is a Tract, or Space, that 

ſurrounds the Surface of the Earth, as a Be/t, or Giradli, 7 
does the Body. | 7 
Tyr. How many Zones are there ? 
hil. Five, viz, one Torrid, two Temperate, and ; 
two Frigid Zones. | ; * 
1. The Torrid Zone extends from the Equator to the * 
Tropic of Cancer Northward, and to the Tropic of Ca- wee 
| pricorn Southward, 23 Degrees and a Half each, (very | 
nearly) viz. 47 Degrees in all. Db, 5 6 

2. The Temperate Zones extend themſelves from the WW 
two Tropics to the Polar Circles on each Side of the P 
Torrid Zone, viz. 43 Degrees each, being together 86 WM eg 

Degroes. 55 | 

3. The Frigid Zones extend from the Polar Circles to St 
the Poles, being each 23 Degrees and a Half, viz. if in > 
Breadth: So that 23 and a Half, 43, and 23 and a Hab « 


make go _—_— the Diſtance from the Equator to I 
r rather thus, the Torrid Zone contains 


47 Degrees, the Temperate 86, and the Frigid 47, in 
2, Of 


all 180 Degrees. 
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2. Of the CLIMAT ES.“ 


ve their Phil. Climates are Tracts, or Circles, upon the Sur- 
H ace of the Globe, of ſuch a certain Breadth from the 
Equator to either Pole, that the Length of the art: cial 
Day (viz. from the Sun-riſe to Sun-ſet) is juſt Half an 
Hour longer than in the next Climate nearer the Equator, 


75 hich till you come to the Polar Circles, and then, indeed, 
ole ß Will the Day differs in each Climate one entire Month. 

oat. Fr. How many Climates are there that differ by the 

] H. Half Hour, and how — by the entire Month? a 
2 Phil. There are ſixty Climates in all; viz. 30 on each 


dide of the Equator, called accordingly North and South - 
Of theſe 60, 48 of them extend from the Equator to the 
Palar Circles, and each differs by Half an Hour. And the 
remaining 12 are contained between the Polar Circles 
ok the Poles, each differing one entire Month from the 


DIALOGUE VIL Se r. I. 
4n Explanation of the moſt uſeful Terms uſed in Geogra- 


that | phy and Aſtronomy. 
_ Jr. NN HAT are the Names of the Terms uſed in 
Geography and Aſironomy. 


* Phil. They are chiefly as follows. 
| 1. Zenith, which is that Point of the Heavens that is 
t0 the right.over Head. | 

2. Nadir, is that Point right under Feet, being di- 
(very rely, or diametrically, oppoſite to the Zenith. | 

3. Zenith Diſtance, is the Number of Degrees that the 

1 the Sun, Or an Star, wants of go Degrees, when they are 
f the vpon the Meridian or greateſt Height. 


er 86 4. Altitude, is Height. Meridian Altitude is the great- 
eſt Altitude, .or Height, at 12 o'Clock. 
bs to 5. Declination, is the Diſtance of the Sun, or any 


Star, from the Equator, or Eguinoctial, counted on the 
Brazen Meridian in _ ees, and is called North or 
South, according to which Side of the Eguinoctial the 
eclination is. 3 
FGreat Britain (viz. land and Scotland) lies in the ninth, 
tenth, eleventh, twelfth, and thirteenth V. Climates. 
K 6 6. Right 


7 
b 
| 
£ 
. 
| 


_only with this Difference; that whereas Amplitude is 
or Stars are above the Horizon.* 


either North or South, numbered in Degrees on the 
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6. Right Aſcenſion, is an Arch of the Equine#ial. cy. 
tained between the Sign Aries vv, and "the — 10 
the guinoctial, that is cut by the Brazen Meridian when ( 
the Sun or Star is brought to the Meridian. 

7. Oblique Aſcenſion, is that Arch or Degree of the 
Equinoctial contained between the Sign wv, and the 
Degree of the Equine2ial, which is cut by the Hu“ 
at the riſing of the Sun or Star, 

8. Obligue Deſcenſion, is juſt the Reverſe, being tle 
Degree of the Eguinoctial cut by the Horizon at the 
ſetting of the Sun or Star. 

9. Aſcenſional Difference, is the Difference in Degrees 
between the right and oblique Afcen/ion, which, convert. 
ed into Time, by allowing 15 Degrees for every Hour, 
ſhews how much the Sun or Star riſes or ſets before or 
after Six, That is, ſubſtract the leſs from the greater, 
and the Remainder is the aſcen/ional Difference. 

ro. Amplitude is an Arch of the Horizon, contained 
between the true E. or W. Point thereof, and the Centet 
of any celeſtial Object, as the Sun, or a Star, at its rif- 
ing or ſetting, and is called North or South Amplitude, 
accordingly. 

11. Azimuth is, in effect, the ſame as Amplitude, ſave 


only at riſing and ſetting, Azimuth ſhews the Diſtance 
from the E. and W. Points at any Time, when the Sun 


12. Elevation of the Pole is the ſame as Latitude. 
Latitude of a Place is its Diſtance from the Equator, 


Brazen Meridian: Or, in other Words, it is the El. 
vation of the Pole above the Horizon. 

Longitude of a Place is an Arch of the Equator, inter- Por 
cepted between the firſt Meridian (or Point Aries v) Ml ;7 
on the Egnator and the Meridian of the Place. pa 


* Note, Azimuth is not expreſſed alike in all Authors. Some call Phil 
it always North, or South Azimuth, and reckon the Azimuth from Wl 9ue 
theſe two Points Eaſtward or Weſtward. Others reekon it from the Wl Riv 
Eaſt and Weſt Points, either Northward or Southward, which, I Ron 
think, is beſt, they being the two Points that Azimuth is neareſt to dan 
in our, or any leſſer Latitude, at any Hour: However, it matters f 5: 
not which, if you mind this one Rule; ſuppoſe I ſay, the Sun has f Tob 
60 Degrees Azimuth trom the N. Eaſtward, it is the {ame as if I ſay L 
he bas 3o Degrees Azimuth from the E, Northward, SECT a 
7 , 
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S rer. 


Containing two neceſſary and uſeful TABLES, viz. 


TAB L. E 


J. 
4 TABLE of the Latitude and Longitude of the mo/? 


remarkable Places, from the lateſt Obſervations, 


PLACES. 


„Syria, Turkey, in Aa bh 
22. E pt, in A rica © - 
Amſterdam, Capital of Holland 4 
Bagdad, Chaldea, Turkey, in Aſia - 
Bergen, Capital of Noray ws 

ital of Switzer 4 - = 


Bern, C up 
Boſton, New England, America - — 


a 
e 
Charles Toxun, F. Carolina, America = 
Conſtantinople, Capital of Turkey © - 
Copenhagen, Capital of Denmark - = 
Del, or Delhi, Eaſt Indies, Aſia 15 
in, Capital of Ireland - - 
Edinburgh, Capital of Scotland < = 
Fez, Morocco, Africa - — . 
ute, Sas '- >» - - 
feru alem, Paleſtine, A 8 4 
K of Fra © » 
nner g, ital ot Fr - 
limes Pers South America - 
Libon, Capital of Portugal — 
London, Capital of England - - 
Madrid, Capital of Spam = = = 
Mecca, Arabia, A4fia - - — 
Mexico, Mexico, 
Nankin, or Nanking, China, Afia =» + 
Oftend, Flanders, Netherlands =« 5 
anama, Terra Firma, America 
Paris, Capital of France 
Peu, Eaſt Indies - = bh + 
Pekin, Capital of China * - - - 
Peterſburgh, Capital of Ruffia = = 


Philadelphia, Pennſylvania, America 


Webec, Canada, America = - 
Ru Janeiro, Brafil, South America = 
Rome, Capital of Italy - f 


Sdamarcand, Tart An = =« 
Sockbalm, C avital. of Saweden - — 
Tobolſki, Siberia, Afratic Ruſſia - 
Fiema, Capital of Germany = - 
Warſaw, Capital of Poland, = - 


orth America » - 


5 


Latitude, Longitude. 


0 8 


35 45 N.] 37 24 E. 
31 11 f 30 20 
52 23 4 51 

33 20 43 $1 
6o 10 5 40 
47 oo 7 20 
42 25 70 3zz W. 
32 45 79 12 
41 00 28 58 E. 
55 40 12 40 
29 0 f 76 30 
53 20 | 6 28W, 
55 58 3 07 

33 30 6 00 

36 O5 5 17 
32 00 35 25 E. 
ns [98 

21 

12 01 S. | 76 AW. 
38 4 N. I 9 4 
82 
40 25 þ 3 20 
21 45 41 oo E. 
I9 54 too ooW. 
32 00 118 30 E. 
51 15 3 00 

8 50 80 15 W. 
48 50 o O8 E. 
17 do 97 oo 
40 00 116 25 
60 00 | 30 25 
40 00 75 o08W, 
46 55 f 69 48 
22 54S. | 42 38 
41 54 N. 12 35 E. 
40 40 69 00 
59 21 18 08 
58 12 68 18 
48 13 16 27 

52 14 21 05 


N. B. 


l 4 — — — — 
a —— ih 4 — — - 
8 


—— 


z 2a ane ** 9 * [ — 


* —— 


EY 
" = > - SS. * 
EE ˙ Sons Ae ras I 


— —— — — — — —ä 
* 


— - 
— 


% 2 


* 


— 
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N. B. The Longitude in the foregoing Table is taken 
from the Meridian of London, which is near 18 Degrees 
E. of the firſt Meridian at the Iſle of Ferro (on Sener; 
Globes) : So that by adding or ſubſtracting 18 Degrees 
— the Longitude _ 22 Meridian; that Is 

y knowing one, you ma W the guator bei 
marked or graduated for both. 1 ann 


C 


A Tas. of the right Aſcenſion, Declination, Latitude, 
and Longitude of ſome of the moft eminent fixed Stars, 
taken from Senex's celeſtial Globe, for the Uſe if 


the Learner. | 


Names and Conſtellations. R. A, Declin. Lat, Long, 


- © -/ © / © / © 4 
Aldebaran, in Taurus 65 15|16 15N. | 4 45 8.6 con 
Bellatrix, in Orion 77 30| 6 15 15 45 17 00 
Canobus, in Argo-Navis 95 30 53 00S. | 76 oo 5 oo 
Caſtor, in Gemini . 109 30 32 30 N. 9 45 N. 16 oo 
- Caſtor's Bro. Pollux, do. 111 4528 30 | 7 60 19 30 


Cor Hydra, Hydra 

Heart : * 
ce, Pio Searhios 243 o 26 % | 445 | 5454 
Cor Leo, called Regulus 148 oO 13 00 N. o 45 N. 26 oo, 
Dubbee, in Urſa Major 175 o 55 30 47 30 27 20 


138 30 8 15 8. 22 30 8. 24 oo 


Fomabaut 341 00 31 00S. 21 005, 30 o 
Mar bal, in Pegaſus 342 15113 30 N. | 19 oo N. 20 ooN 
Mencar, in Cetus - 41 36 3 15 12 O S. 10 oo) 
Procyon, in Canicula 111 O0 6 00 15 00 22 00 
Pes Centauri 216 3059 30 8.42 30 26 ooh 
5 in Orion's Foot 75 15] 9 15 | 31 00 12 30 
ue” ey ada | 79 30| 1 60 vas 117. 

2, ——— ditto a 80 300 2.00 24 00 18 30 


% 


3. J Gitto $1 15 3 00 25 30 19 30 

Scheat, in Pegaſus 342 15126 15 N. | 31 o N.|2600X 
Sirius, in Cams Mejor 98 00|16 30S. | 39 15S. |10 oog 
| Ot, rh Irſat G5 * 

Lower Pointer, ditto 161 20 58 00 46 00 16 00 
Vindemiatriæx, in Junge 194 00,1% 39 | 16 00 5 V 


Can 
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taken DIALO G 
greez | g 
eney's nine ſome uſeful and neceſſary Problems on the Ter- 
bird Cntaining ſome ef reſtrial lobe. | 
hat is, 
being . v. B. (o) ſtands for Degrees, () for Minutes. 
C 
Me Latitude being given, ta refify the Globe for that 
titude, A Place. 
Stanz ET it be required to rectify the Globe for the La- 
Uſe of titude of London 51* 32' N. and Madrid 409 25'N. 
proceed thus : . f 
Turn the Pole on which the Dial Plate is fixed to- 
Long I wards the Verge of the Horizon, ſlipping or moving 
© « the Globe backwards or forwards in the Notches of 
6 col de Horizon, till the Horizon cuts the Brazen Meridian 
om in 51 32) (viz. a little more than 51 and a Half) fo is 
16 09 the Globe recti fied for the Latitude of London; that is, 
19 30 the N. Pole will then be elevated 519 32' above the 
24 oo Horizon 3 and Londdn being brought to the Meridian it- 
ſelf, will then be in the Zenith, or right up, and at equal 
5 45 8 WM Diſtance from all Parts of the Horizon. 5 
26 oo, WW Depreſs the Pole till the Horizon cuts the Brazen 
27 % Meridian at 4025, and you have then the Poſition of 
25 ey the Inhabitants at Madrid and turning the Globe till 
10 oh Madrid comes to the Meridian, you will find it in the 
22 009 Wl Zezith, or Top of the Globe, under 40? 25 - & 
26 on} Nate. If it were required to rectify the Globe for 
12 Jon South Latitude, then you muſt. elevate the S. Pole to 
17 30 the given Latitude inſtead of the N. Pole; but this is 
18 30 better explained by the next Problem. | 
19 50 | 
2600 1 
— PR UW. & 1M 
12 008 BY The Latitude and Longitude of any Place given, to find the 
16 00 


fame. 


Firſt, you are to obſerve whether the Longitude | 
reckoned from the Meridian of London, or from 
the Meridian of ſome other Place; for on ſome Globes 


the 
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the firſt. Meridian begins « $) on others 20%, and on 
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Senex's Globles, 18? W. of London; but if once you 
know where the firſt Meridian is on the Globe, it is 
ny wag to know the Difference from the Meridian of 
5 0Naon. 4 


EXAMPLE.” 


There are two certain Places, one has 18® N. Lat. 
tude, and 77“ W. Longitude ; the other is in 34* zol. 
Latitude, and 18 E. Longitude from London; I de- 
mand what Places theſe are. 

Rule. For the firſt Place, I elevate the N. Pole 
18®, becauſe it is 18? N. Latitude. Then I turn the 

lobe to the Right Hand, or Eaſtward, (becauſe the 
Place lies Weſtward) till 77 upon the Equator, counted 
from the Meridian of London (which on Senex's Globe 
has a Cypher, thus (o), on the Equator) paſſes through, 
or under the Meridian : Or, in other Words, I turn the 
Globe till 779 Weſtward is brought under the Meridian, 
and here I fix the Globe with a Quill thruſt in betwixt 
the. Globe and the Horizon; then J look under the Lati- 
tude 180 ugg is in the Zenith) on the Meridian a-top 


In 
"ol 


8 4 
ö 1 . 
| $8 
; 0 
5 1 
0 
1 
4 
{ 11 
* 
0 909 
b 


Port Royal, in Famaica, the Place required. 

For the ſecond Place I elevate the S. Pole (though 
there is no Occaſion to elevate the Pole barely to finda 
Place, but it is better, becauſe you have then the real 
Situation of the Inhabitants) to the given Latitude 14 
30”, and then turn the Globe till 18* E. Longitude of 
London come under the Meridian. Then I look under 
the Latitude 34* zo on the Meridian, and juſt under 
this I find the Cape of Gocd Hope, the Place required. 


PROB. III. 
The Latitude of any Place given, to tell all thoſe Platt 
that have the ſame Latitude. 


D-S-F-1-6468-T 1:0 I. 


All thoſe Places that have the ſame Latitude have the 
Days and Nights of the fame Length at the ſame Time 
of the Lear. 10 


1 
| 


of the Globe, and under 18” on the Meridian I find 


eridian, 
betwixt 
ie Lati- 
n a-top 


+ I find! 


(though 
0 find 2 
the real 
-ude 36 
itude of 
& under 
ſt under 


ired. 


> Place 


have the 
ne Time 


Rik, 
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Rule, Bring the given Place, or Places, to the Meri- 
dan, (ſuppoſe London 519 32, and Madrid 400 25 N.) 
then turn the Globe, and all thoſe Places that paſs under 
zie 32, have the ſame Latitude as London; viz. Prague 
in Germany, &c. and all that paſs under 40% 25 have the 
fame Latitude as Madrid, which you will find to be Pe- 
tin nearly tor one, and many other Places, 


FR OB. Iv 
To tell the Difference of the Latitude of Places. 


Here are two Variations, or Rules. 

Firft, If the Latitudes be both N. or both S. then 
ſubtract the leſs from the greater Latitude, and the Re- 
mainder is the Difference, or Anſwer. Thus between 
London and Madrid is 119 7, the firſt being in 51* 327 
N. Latitude, and the other in 40® 25 N. And between 
Lina and Rio Janeiro is 10? 39, 85 Rio Janeiro is in 
12 64 S. Latitude, and Lima is in 129 15' 8. 

Secondly, If one Place lie on the N. and the other on 
the S.- Side of the Equator ; (that is, if one be N. and 
the other 8. Latitude) then add them both together, 
and 8 Sum is the Difference of Latitude re- 
quired. ; 8 

Thus Copenhagen is in 5; 40 N. and the _ of Good 
<= in Africa is in, 34% zo! 8. theſe added togetner 
e 90% 10', the Difference of Latitude required. 


PR O B. V. 


The Longitude of any Plice given from any Meridian, to 
tell thoſe Places having the ſame Longitude. 


This is done after the ſame Manner as the other, only 
here the Anſwer will be on the Equator, as the others 
vere on the Meridian. 

| would know what Places have the ſame Longitude as 
Lindin, and the ſame Longitude as Moſcow. 

The Rule is, Bring London to the Meridian, then all 
hole Places on the Globe (from the N. Pole to the S. 
Part of the Horizon) that lie under the Edge of the Me- 
ndian, have the ſame Longitude as London. Thus Fort 
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Naſſau, and Fort Mina, in Guinea, have the ſame, or 


_ „ 7 ſame * itude as London. 

nd Ms/cow, in Muſcovy, has very nearly the ſ. 
Longitude as Aleppo, in Syria : Alſo . Anti, 
and Tripoli in Syria, have the ſame Longitude, viz, 4? 
30 from London. | 


PROB. VI. 
To tell the. Difference of the Longitude of Places, 


DEFINITION. 


No Place can exceed, or be above, 1809 of Longitude from 
another Place; for 181% E. Longitude is with more Propriety 1799 
W. Longitude, for 1819 taken from 360®, there remains 179, 
which is nearer to the given Place than 1819, 


Rule. Here are two Variations. 

Firſt, If the Places lie both E. or both W. of the 
firſt Meridian, or where you reckon the Longitude from, 
tua. if they both be E. or both W. Longitude, then 
ſubtra& one from the other, you have the Difference. 

Thus I find Jeruſalem has 359 25 E. Longitude from 
London, and Pekin 1169 25” E. Longitude ; therefore! 
ſubtract 359 25 from 116 25", and there remains 815 
Difference of Loogitide E. or W. that is, Pekin is 81 
E. Longitude of Jeruſalem, or Feruſalem is 81% W. Lon- 


gitude of Polin. f i 
Secondly, If one Place be E. and the other W. Longi- 


tude of the firſt Meridian (ſuppoſe London, or any other 
Meridian) then add their Longitudes together, and the 
Sum is the Difference of Longitude required. 


EXAMPLE. 


I would know the Difference of Longitude between 
Jeruſalem 77 25 E. of London, and Port Royal in 7 
mai ca 7 WW. Here as one is E. and the other W. 
add 35 25 and 7 together, and their Sum is 112925, 
Difference of Longitude; that is, Jeraſalem is 112* 25 
E. of Port Reyal, or Port Royal is 1125 25 W. of J. 
reſalem. 


EXAMPLE 


. — * 3. m7 
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EXAMPLE. 


Pin in China is in 116® 26 E. Longitude, and Port 
dual is in 77% W. I add theſe Sums together, and they 
ne 193 25 Difference of Longitude; but becauſe 
is more than 1809, I ſubtract 193 25 from 3609, and 
here remains 156? 35", the Difference required. 

Moſt of the following Problems are common to both 


lobes. a 
PROD VI 


[ Day of the Month given, to find the Sun's Place in the 
Ecliptic. 


frm Rule, The Day of, tne Month being given, look on 
179% e inner Calendar on the new Globes, and you have the 
179% in and the Degree of that Sign that the Sun is in for 


ut Day, according to the New Stile. | 

If it be upon old Globes, look on the outward Calen- 
lr, you have the Sign and the Degree of the Sign. 
VM. B. You may further obſerve, that the Calendar 
d through Europe is the Calendar for N. S. viz. New 
ile, and is always known from the other, becauſe it 


tom che Saints Days, and ſeveral other Things wrote upon 
ore | en the Horizon. | 
+ EXAMPLE, 


would know the Sun's Place in the Ecliptic on May 
le 21ſt, N. S. March the 21ft, June the 2 iſt, September 
be 22d, and December the 211k, 
look for theſe Days of the Months in the Order they 
and in the new Calendar; (viz. for N. S. before de- 
cnded) and right againſt the Day of the Month in the 
mermoſt Circle on the Horizon, I find the Sun's Place 
mong the Signs as follows: 

Thus right againſt May the 2 1ſt, I find 1® of H Gemini: 
nd alſo on March the 2 iſt, I find he enters Y Aries: 


1 n June the 21ſt, he enters Cancer : On September 
10 25 * 220, he enters = Libra: And on December the 
29 % h be enters Capricorn. 
f Je- {7 Note, That in every Problem and Operation hereafter, ex- 


Ol Stile be mentioned, it is to be underſtood for New Stile, 
8 * 9, and Latitude always means N. Latitude, except expreſſed 


PROB. 
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PROB. VIII. 
The Sun's Place given, to find the Day of the Month, Ws. 1 


This is only the Reverſe of the former Problem; Ie Su 
having the Sun's Place given, ſeek it in the innermoi has 
Circle among the Signs; then againſt that Degree i 


the Calendar N. S. you have the Day of the Month te 
quired, | 


EXAMPLE. 


I would know what Time of the Year the Sun is i 
1* of U, as allo when he enters Y, S, A, and VF? Pre 
ceed according to the Rule, and you will find the Day 
to be May the 21ſt, March the 211 2 the 21ſt, Se 
tember the 22d, and December the 2iſt, as in the laſt. 


. 


The Latitude and Day of the Month given, to find the qu 
Place in the Ecliptic, and reftify the Globe for Uſe. 


Rule. Find the Sun's Place on the Horizon by Pri 
VII. and having noted what Degree he is in, look upe 
the Ecliptic on the Globe, and find the fame Sign and 
Degree as you did on the Horizon, then bring this De 
gree of the Ecliptic very carefully to the graduated Edgs 
of the Brazen Meridian, and holding the Globe ſteady 
turn the Index exactly to the upper I welve, (which re 
preſents Twelve at Noon) and thus is the Globe rectine 
for that Day, and the Degree of the Ecliptic that lis 
under the Equator, repreſents the Sun's Place at Noc 
or 1 welve o'Clock that Day. 


The Afronomer's Day is reckoned from, or begins 
at Twelve o'Clock ; and, if you fix the Quadrant d 
Altitude to the Latitude in the Zenith, the Globe will! 
compleatly rectified. 


PROB. X. 


To tell the Deelination of the Sun on any Day of the eat 


Rule. Having found the Sun's Place in the Eclipti 
for the given Day, bring it to the Brazen Meridian, © 


obſerve what Degree of the Meridian it lies _— | 
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hether it be on the N. or on the S. Side of the Equator, 
that is the Declination required, which is called N. 
onth, Ns. Declination accordingly. Thus on April the 21ſt 
m; e Sun has 11? 30 N. Declination, and on May the 2 1ſt 
germal e has 20 30 Declination, but on October the 27th he 
gree M12 zo South Declination. 


* p R O B. Kl. 


Latitude and Day of the Month 7 ven, to tell the Sun's 
Meridian Altitude; viz. his Height at Noon. 


Rule. Bring the Sun's Place to the Meridian, and ob- 
e what Degree of the Meridian the Sun's Place is 
nder; for thoſe Degrees on the Meridian that are in- 
48 lie between the 8. Verge of the Horizon, 
| the Degree which is over the Sun's Place on the 
leridian, (counted on the. Meridian) is the Sun's Me- 
an Altitude required, 

Thus I find his Meridian Altitude at London, May the 
— 59*; but on November the 5th he has but 237 
Altitude. 


gn a P R O B. XII. 
is 

ed Ed Latitude and Day of the Month given, to tell the 
e ſteady | Sun's Altitude at any Time. 


— wn. On May the 24ſt, at Nine in the Morning, 


that iis ive in the Afternoon at London, I would know 
1 Noc dun's Altitude or Height. 
a Rule, Rectify the Globe for the Latitude, and bring 
pun's Place (1* ) to the Meridian, and the Index 
or begin de upper Twelve on the Dial Plate; then ſkrew the 
adrant rant of Altitude on the Zenith (viz. the left Edge 
\e will bee Nut muſt be fixed on the Meridian at 51 30) 
n turn the Globe till the Index points to the Hour, 
„ Nine in the Morning; this done, fix the Globe 
thruſting in a Quill between it and the Horizon ; 
ly, turn the Qua rant about till the graduated or 
Wed Edge touch the Sun's Place, (viz; 19 11) and 
Degrees on the Quadrant, counted from the Ho- 
* upwards on the N is his Height at that 
due, VIZ, 43% 30. Then turn the Globe s the 
| | nde x 
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Index points to Five in the Afternoon; and alſo turn s | 
uadrant on the W. Side, (without unſkrewing Wl the 
till it touches the Sun's Place, and you have about z 4 
on the Quadrant, his Altitude at that Time. = 1 
N. B. At North Cape (viz. N. Latitude 20) at M bir 
— ug Morning, May 21, he will be but about; be 
igh, ; 41 
R ROB. XIII. > 
The Latitude given, to tell the Rifing and Setting 7 Bb 
Sun, and Length of the Day and Night at any Tim Eins 
the Year in any Place. hlt. 
Rule. Rectify the Globe (viz. elevate it for the 
titude, bring the Sun's Place to the Meridian, and Ind 
to the upper Twelve) then turn it till the Sun's P 
comes even with, or lies right againſt the inner Verge To 
the E. Side of the Horizon, then the Index will ſte 
you the Time of the Sun's riſing; turn it to the W. $i R 
or Verge of the Horizon, and the Index will ſhew 5 the 
the Setting. Or thus, having got the Hour the Sun i rixon 
count how many, it wants of 1 welve, for ſo many Ho Eg 
will he ſet after. Thus, if the Index points to Four 2. 
the Morning, at riſing, he will of Courſe ſet at Eight lies l. 
Night, &c. the ! 
Note 1. If you double the Time of riſing, that is, double = 
Hours it wants of Twelve at the Time of riting, it gives you! 
Length of the Day from Sun riſing to ſetting. | the 2 
Note 2. If you ſubtract the Length of the Day from Sun ni tiers 
to Sun ſetting, from Twenty-four, the Remainder ſhews you cenſic 
Length of the Night, Twilight included. Sce Prob. 25. An 
Proceed thus, and you will find the Sun, on A be lo 
at Lendon, to riſe about Four in the Morning, and 
at Eight at Night. Now double what it wants 
Twelve at riſing, v:z. eight Hours, and it gives | n 


Length of that Day at London, viz. ſixteen Hours, 


oy | P R O B. XI V. 
To tell the Sun's right Aſcenſion. 


Bring the Sun's Place to the Brazen Meridian, i 


note what Degree of the Equator is cut by the Meri 
for that is his right Aſcenſion required, | 


* 
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1 would -know the Sun's right Aſcenſion on March 
the 21ſt, June the 2 iſt, September the 22d, and Decem- 


ber the 21ſt. 

I find the Sun's Place for theſe different Days, and 

bringing it to the Meridian, I find the Meridian cuts the 
uator in (o) in (go) in (180) and in (270*) his right 

Aſcenſion required. 

Note, When the Sun enters Y, March 21ſt, he has 

no right Aſcenſion, becauſe it is counted from, or be- 

zins at ; therefore, on March the 2oth, he muſt com- 

plete his greateſt right Aſcenſion, viz. 3600. 


PROB. XV. 


T1 find the Sun's obli 4 zenfion and Deſcenſſon at an 
# Time, pace 2 2 5 4 


Rule 1. Rectify the Globe for the Latitude, and bring 
the Sun's Place down to the Eaſtern Verge of the Ho- 
rixon, then obſerve what Degree the Horizon cuts the 
Equator in, for that is the oblique Aſcenſion required. 

2, Turn the Globe till the Sun's Place comes to, or 
lies level with the Weſtern Verge of the Horizon, and 


the Degree of the Equator cut by the Horizon, is the 
oblique Deſcenſion required. 


us on March the 21ſt, June the 21iſt, September 
the 22d, and December the 21ſt, viz. when the Sun en- 
ters Y, 23, >, and h, you will find his oblique Aſ- 
cenſion at London to be to) (56) (180) and (304). 


And on the ſame Days his oblique — 2 will 
de (o) (123) (180) and (237 and a Half). 


P ROB. XVI. 


The Latitude and Day of the Month given, td tell the Sun's 
o enſional Difference, viz. how much he riſes, or Jett, 
0 


: 
2 and after Six; and, conſeguentiy, 10 lhe Lengt 
the Days, ſuppoſe there were no Index to the Globe. 


Rule. By the laſt Problem find the Sun's right and 
oblique Aſcenſion; then ſubtra& the oblique from the 
night Aſcenſion, or the contrary, and the Remainder 
8 the aſcenſional Difference required; which div 2 by 

| teen, 


. 
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fifteen, the Degrees of the Equator that paſs throup) 
the Meridian for one Hour (dr ſeven and a Half for 


Half an Hour) gives the Anſwer in Time that the Sun 


riſes and ſets before and after Six. 

Thus on May: the 26th I find the Sun in 62 of n, and 
his right Aſcenſion is 645, and on the ſame Day his ob- 
lique Aſcenſion 1s 37 now 34 from 64 there remains 
© 309, his aſcenſional Difference; which divide by fifteen, 
gives two Hours, the Time that he riſes before, or ſetz 
after Six. 


N. B. The right exceeds the oblique Aſcenſion from Aries to 
Libra, when the Sun riſes before Six; but the other Half Vear that 
he riſes after, or ſets before Six, the oblique exceeds the right 


Aſcenſion, | 
PRO B. XVII. 


The Latitude and Day e the Month given, to tell the Sun'; 
Amplitude, viz. his Diſiante from the E. and M. Point 
at his Riſing and Setting, and the Points of the Compaſi 
he riſes and ſets upon. 9 95 | 


Rule. The Globe being rectified, bring the Sun's 
Place to the eaſtern Verge of the Horizon (which ſhews 
his riſing) then the Degrees upon the innermoſt Circle of 
the Horizon, counted from the true E. Point to the Place 
where the Sun's Place lies againſt on the Horizon, ſhews 
you the Sun's Amplitude. 3 r 

Proceed according to the Rule, you will find tie 
Sun's Amplitude at London, (May the 2 iſt) at riſing, to 
be about 34 from the E. to the N. and at ſetting 34 
from the W. to the N. and the Point he riſes upon 1s 
N. E. by E. and he ſets N. W. by W. But on N. 
vember the 5th he has about 25 and. a Half Amplitude 
from the E. to the S. and at ſetting 25 and a Hall 
from the W. to the 8. The Point he riſes upon 1s 
E. S. E. and the Point he ſets upon is W. S. W. 


p RO B. XVIII. 


The Latitude ond Day given, to tell the Sun's Azimuth 
viz. his Diſtance from the E. and M. or from the N 
and S. Points at any Time. 


Rule. Rectify the Globe in general, then turn the 


Globe till the Index points to the given Hour : this » 
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ng done, urn the Quadrant till it touches the Sun's 
Wace for the given Day; and then the Quadrant will 
at the Horizon in the Azimuth required from the E. or 
W. Points, or from the N. or S. Points, for you may 
eckon from either, only then name it properly and 
accordingly. | | 3 | : 
Thus, on Augu/? the 17th, at Nine in the Morning, 
the Sun will have about 30? Azimuth from the E. to 
the 8. or, which is the ſame, 60 from the 8. to the E. 
for 609 and zoꝰ make go, the whole Quarter from E. 


90 5, 


N. B. Some Authors call this 60 S. Amplitude; but others call it 
ve S. Amplitude; that is 30 from the E. to the S. as I ſaid before. 


PRO B. AT 


The Latitude, Day, and Hour given, to tell the Sun's 
Almicanter. 


DEFINITION. 


Almicanters are Circles of Altitude that run parallel 
to the Horizon, whoſe Poles are the Zenith and Nadir; 
{ that you may imagine as many Circles of Altitude, 
vw. Almicanters, as you pleaſe. 

Rule. The Almicanter is found the fame as the Al- 


titude of the Sun at any Time, therefore I reter you 
back to Prob, XII. | | 


\, PROB. XX, 


The Latitude and Length of the Day given, to tell what 
other Day of the Year will be of the ſame Length. 


Rule.. Having found the Sun's Place for the given 


Day, bring it to the Meridian, and obſerve well its 


eclination; then turn the Globe till ſome other De- 
free of the Ecliptic comes under the fame Degree of 
eclination under the Meridian; this bein 


done, ſee 
nat Day of the Month anſwers to the Sun's Place 


den under the Meridian, for that is the Day required; 


ach you may ealily prove. 
L Thus 
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Thus you will find that 7uly the 13th, and Auguft th 


zoth, is of the ſame Length as May the 29th, and Apr] — 
the 22d. + day 
Nate 
PROD. AA, Pace 
. The Latitude and Day given, to tell the Beginning, En . 
ing, and (conſequently) the Lengtb, or Continuan | 
Twilight. pro 
DEFINITION. bein 
Twilight is that faint Light which begins immed Light 
ately after the Sun ſets in the Evening, till he is 180 bel. Ih 
the Horizon; and it begins in the Morning when H . 
Sun comes within 182 of the Horizon on the E. Siding 1 
and ends. when he riſes. Therefore it is plain, tha and it 
Twilight is not only longer when the Days are long leaves 
but it is alſo much ſtronger, as you will ſee preſent) do:; 
by the Work of the Problem. | paſt 1 
Tyr. I have heard that this Problem is very difficul 91 
to what ſome are. Put © 
Phil. It is ſomething longer in its Operation, buli Si 
very eaſy, if you mind the Rule and Operation tc 
gether. . - | 
OBSERVATION, The 
Note, You were told that Twilight begins and end p 
when the Sun is 189 below the Horizon, and as tif. - 
Quadrant of Altitude reaches no lower than the H he n 
7120n, therefore the Rule is this: ˖ 18 
Rectify the Globe, and bring the oppoſite Degree e 2 
the Sun's Place to the Quadrant of Altitude, fo thal 3» 
it touches juſt 18“ on the Quadrant (then it is pla 15 
that the Sun's real Place will be depreſſed 18 belox a i 
the Horizon); then look on the Index, for that will poi 0 * 
(if among the Morning Hours) to the beginning, or (4 = 
among the Evening Hours) ending of Twilight. my 
Note 1. What I mean by the oppoſite Place of the Sun 15 this; WW Minyt 
is that Degree of the Ecliptic oppoſite to, or 180% from the 1 Or! 
Place of the Sun. Thus, ſuppoſe the Sun was in , then I big Stade 
its oppoſite Sign (viz, C) to 18 on the Quadrant, ſo will q be de nd th 


preſſed 18 , and the Index will 1 | Nat 5 25, 
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Nate 2. There is no real Night at London (but Twilight) from Ma 
he 22d, to July the 20th, the Sun all that Time being leſs than 18% 
tlow the Hortxon. hs ; 

Nate 3. The moſt expeditious Way of finding the Sun's oppoſite 
Place, is by bringing his Place in the Ecliptic, for the given Day, to 
the Meridian, and ſetting the Index to 12 at Noon; then turn the 
Globe till the Index points to 12 at Night, and the Sun's oppoſite 
Place will be under the Meridian, | 


proceed then according to the Rule, and you will find 
that on March the 21ſt, and September the 22d, Twilight 
kegins about Four in the Morning, and ends about 
Eight at Night. * 

The Sun on theſe Days you know riſes and ſets at 
fx. Add, therefore, the Length of Morning and Even- 
ng Twilight to 12 Hours (the Length of the Days then) 
ind it gives 16 Hours ; this ſubtracted from 24 Hours, 
kaves eight Hours, the Length of the real or dark Night. 

So alſo on April the 24th, Twilight begins about Half 
raſt Two, ends about Half paſt Nine, and laſts in all, 
Morning and Evening, four Hours and 38 Minutes. 
But on December the 2oth it begins at Six, and ends 
it dix, and laſts in all but four Hours and 14 Minutes. 


P R O B. - XXII. 


The Hour where you are being given, to tell what Hour it 
is in any other Part of the World. 


Rule. Bring the given Place to the Meridian, and ſet 
tne Index at the, given Hour; then turn the Globe till 
the other Place, or Places, come under the Meridian, 
-pree d the Index will point to the real Time in the Place 
; required, ; 

Example. When it is Two o'Clock in the Afternoon 
 Lond;n, I would know the Time at Jeruſalem, and 
it Port Royal in 2 ? 

Proceed according to the Rule, and you will find, 
that when it is T'wo in the Afternoon at London, it is 
wout 22 Minutes paſt Four at Jeruſalem; and but 52 
Minutes paſt Eight in the Morning at Port Royal. 

Or thus by Problem VI. Jeruſalem is 359 25 E. Lon- 
ptude of London; I divide, therefore, 35 25' by I5, 
and the Quotient is two Hours, and the Remainder is 
5e 25, which is five Times four, or 20 Minutes, and the 


Lz2 odd. 


kd - + 
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odd 25 Minutes of a Degree make one Minute and u hic 
Thirds of Time, fo that the Difference is two Hours, 11.“ 
Minutes, and two Thirds of a Minute; and as Feryſal Five u 
is E. of London, it has its Hour before us, there WF 

it is 21 Minutes and two Thirds paſt Four in the Ae /® 
noon. And thus for other Places. 


PRO B. XXIII. 1 


The Day of the Month gi ven, to tell thoſe Inbabitantt ile 
will have the Sun in their Zenith, (or over their Hed, 
on that Day. Wi Cey/ 


OBSERVATION. 


This cannot happen to any other Inhabitants U tel. 
thoſe in the Torrid Zone, that is, to all ſuch as have 1 | 
above 23 and a Half of Latitude; either North or Sou 2: al 

Rule. Bring the Sun's Place to the Meridian, an dul 
obſerve exactly his Declination for that Day; then tun 
the Globe any Way, and obſerve what Places paſs 

der that Degree of Declination on the Meridian; ory... 
all ſuch will have the Sun right over their Heads fon 
Time or other on that Day. 

I would know what Inhabitants, or Places, will har 
the Sun in their Zenith on May the 21ſt. 

Proceed as directed by the Rule, you will find & 
Jago in Hiſpanicla, St. Jago in Cuba, Campeachy, th 
City of Mexico, and many other Places, will paſs uni, Pe, 
that Degree of Declination, 1 20% N.) and will tuati 
the Sun in their Zenith that Day. proc 

Alſo on April the 16th, the Inhabitants of Porto- Bum! 
the Oroonoko Iſlands, Bay of Siam, Iſie of Ceylon, andi 
Philippine 1/lands, will have the Sun that Day in or n T 
their Zenith. | T 

PROB. XXIV. T 


YM RE 
he Day and Hour given in any Place, to tell thoſe Ju e No 
bitants, or that Place, to which the Sun is then vertu 


. . . jy, th 
VIZ. IN the Zenith, Meridi: 


Rule. Bring the given Place to the Brazen Meridu v 
and turn the Index to the given Hour; this done, 


the Globe till the Index points to the upper 12, or Not 
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den look under the Degree of the Sun's Declination on 
ve Globe for that Day, for that is the very Spot or Place 
which the Sun 1s then vertical. : 

FErample. On May the 13th, at eight Minutes paſt 
Fire in the Afternoon, at London, I would know what 
Pace: has the Sun in its Zenith, Anſwer, Port Royal 


in Jamatca. 


v. B. The Sun is vertical twice a Year to every Place between the 
pics; to thoſe under the Tropics, once a Year, but never 
17 where elſe. ; 

Thus alſo you will find when it is 44 Minutes paſt 
Fxin the Morning at London, on April the 12th, and 
6% the zoth, the Inhabitants of Candy in the Iſland 


if Czylom will have the Sun then nearly in their Zenith. 


PRO AXAV: 


ſr tell the Diſtance from one Place to another in Degrees 
and Minutes (viz. Miles) in an Arch of a great Circle,* 
a; alſo their Bearing, or Situation, in reſpect of each other. 


Rule, Bring one of the Places to the Meridian, and 
levate the Globe for the Latitude of it, and fix the 
Quadrant in the Zenith: Then turn the Globe till the 
udrant touches the other Place, and the Degrees on 
te Quadrant between Place and Place ſhew the Diſ- 
ance; and the Quadrant at the fame Time will cut the 
Ir1zon in the Foint of the Compaſs, called the Rear. 
ug, or Situation, from the firſt Place, viz. the Angle of 
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folition. 
Example, I would know the Diſtance from London 
0 Port-Roy il, Jeruſalem, and Moſcow, as alſo their 
pituation in reſpect to London? | 

Proceed according to the Rule, and you will find that 
rom London | 
Degrees. 

To Port Royal 68 
To Jeruſalem 


To Myrſcow 


i x. - 0 
334 | Er E. S. E. 
23 5 nearly 1598; E. N. E. 
* Note, Sixty Miles, or Minutes, are reckoned a Degree in gene- 
; but this is x vulgar Error, for it is proved that every De 
n the Earth's Surface in every great Circle (ech as the Equator, 


Meridian, &c.) is 69% Miles; therefore multiply the Degrees b 
h you have the Diſtance in Eneli/5 Miles. a ie ; 
L PROB. 


3 f 
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PR OB. XVI. 


The Latitude and Day given, to tell what Time the din 
will be due Eaſt or Wet, 


Rule, Rectify the Globe and Quadrant as before 
directed; then turn the Quadrant till it touches the E. 
or W. Point of the Horizon ; this done, turn the Globe 
till the Sun's Place for the given Day comes to the Longit 
Edge of the Quadrant (holding the Quadrant to the k. 
or W. Point) ſo will the Index point to the Hour of 
his being due E. or W. on that Day. 

Proceed thus, and you will find about five Minutes e 
paſt Seven in the Morning, on May the 2 iſt, at Londn, ne L 
the Sun will be due E. and about five Minutes before WS our: 
Five in the Evening due W. On June the 21ſt, he wil 
be due E. about 22 Minutes paſt Seven in the Morning, 


&c, but on December the 21ſt, he is due E. about ;; Brin 
Minutes paſt Four in the Morning, and due W. about ill 18 
25 Minutes paſt Seven in the Evening. en u 
1 Ne 

of the 


PR OB. XXVII. 


To find the Antœci to any Place. 


. EAFLANATION. 


Anteectans are thoſe Inhabitants who have the ſane 
Longitude, that is, lie under the fame Meridian, bu 4 
have the ſame Latitude South as we have North, v; th 


2. Ther Property. | 
1. Their Hour is the ſame as ours at all Times. 2. 


Their Days are equal. to our Nights, and their Nights 
to our Days. And 3. Their Summer is our Winter, 


3. To find the Antœci to any given Place ( ſuppoſe London). 


Bring London to the Meridian, and count on the Me- 
ridian from the Equator as many Degrees of Latitude d. 
as London has N. (viz. 519 32') and there make a Do, 
for that is the Place of the Antec. >» of 
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PRO B. XXVIII. 


To find the Periceci to any Place, 
1, EXPLANATION. 


The Periœcians are thoſe who lie under the fame Pa- 
alle] of Latitude, but have 180 Degrees Difference of 


the Sun 


before 
the E, 


GI | 

to 2 Longitude. 

the E. 1 

a, 2. Their Property. 

our They have contrary Hours, 7 Noon when we 
linutez bare Midnight. 2. Their Days and Nights are of the 
onde, Ine Length as ours. 3. Their Seaſons are alſo the ſame 


before s ours. 
ne wil 3. Rule to find them. 


nin 

ng. Bring London to the Meridian, and turn the Globe 

about el 180 Degrees of Longitude paſs under the Meridian; 
en under the ſame Latitude as London, (viz. under 519 

2 North Latitude) make a Dot, for that is the Place 


of the Pericœci. 


PRO B. XXIX. 
To find the Antipodes. 


ſame 1. EXPLANAT ION. 


„5 bu Aniipodes are thoſe who live diametrically oppoſite to 
s; that is, have the ſame Latitude South as we have 
North, but differ 180 Degrees of Longitude, 


2. Their Property. 
Theſe Inhabitants have, 1. Their Hour is contrary to 
ours, 2. Their longeſt Day is our ſhorteſt. 3. Their 


Day is our Night. And 4. Their Summer is our 
Winter, &c, 155 


3. To find them. 


There are three Ways, but the two beſt are theſe. 

1. Bring London to the North Verge of the Horizo 

mich is done by ſlipping the Globe up and down til 
8 L 4 London 
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London lies cloſe to the Edge of the Brazen Meridian 
and cloſe to the Horizon on the North: This beine 
dane, look on the South Verge of the Horizon cloſe to 
the Brazen Meridian, and there make a Dot on the 
Globe, for that is the Place of the Anti podes of Lindy 
which you will find to be in the Great South Sea 519 z 
S. Latitude, and 1809 E. or W. Longitude, viz. nex 
the South Eaſt Part of New Zealand, 

2, Bring London to the Meridian, and turn the Glohe 
till 180? paſs through the Meridian, and there fix the 
Globe, then count from the Equator ſouthward on the 
Meridian 51 32, and you will find the fame Dot to 
lie cloſe to the Meridian (at 51 32') below the S. Pan 
_ of the Horizon, | 


The longeſt Day in any Latitude given (ſuppoſing London, 
Sixteen Hours and a Half) to tell in what other Latitud, 
the longeſt Day is one, two, three, &c. Hours langer 
than in the given Place. | 


Rule. Rectify the Globe for the given Latitude (vin. 
London) and bring the ſolſtitial Colure /viz. S) to 
the Meridian; then where the Horizon cuts the Tropie 
of 25, make a Dot on the Tropic at the Verge of the 
Horizon: This done, turn the Globe weſtward, till) 
and a Half of the Equator paſs under the Meridian, 
and then make a ſecond Dot on the Tropic againſt the 
Horizon as before; then turn the Globe back to its 
firſt Poſition, Cr ix. to 23) and then' elevate the Pole, 
till the ſecond Dot appears at the Edge of the Horizon, 
and the Horizon at the ſame Time will cut the Meridian 
in the Latitude required, _ 

Proceed as above, and you will find that in the La- 
titude 56 20“ the Days are one Hour longer than at 
London. 8 | | 

2. If you want to know the Latitude where the Day 
is two Hours longer than at London, then proceed 35 
before, only inſtead of cauſing 7“ and a Half to pg 
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under the Meridian, you muſt now turn the Globe till 
159 paſs under the Meridian, and make then a ſecond 
Dot on the Tropic, and proceed as before. 


Nite, If you want to know the Latitude where the longeſt Day is 
m Hour ſhorter than in London, only turn the Globe eaſtward in- 
tead of weſtward, till ſeven Degrees and a Half pats through the 
Meridian, and make a Prick on the Tropic, and depreſs the Pole 
til this lies even with the Horizon, you will find the Latitude about 
4% and a Half. Thus for two Hours longer about 60, for four 
Hours about 640 20'; but for two Hours ſhorter the Latitude is 
about 36“ and a Halt. | 


PROD. XXXE 


fny Time not exceeding fix Months given, to tell that La- 
. or thoſe Places, where the Sun will not ſet for all 
that Time. 


Note, That twenty-eight Days are here reckoned to the Month, 
Bring the given Time into Days, and take the Half of the Number 
of Days; but remember to abate 1, if the Half exceeds 3o, then 
count from Cancer on the Ecliptic the ſame Number of Degrees as 
the Half amounted to, and where this Reckoning ends make a Dot 
on the Ecliptic.. Laſily, Bring this Dot to the Meridian, and as 
—4 Degrees as are intercepted, or lie between the Dot and the Pole 

counted on the Meridian, is the Latitude required. 


Example. I demand the Place, or Latitude, where 
7 wa does not ſet for the Space of four Months and 
16 Days? 

This is in all 128 Days, the Half is 649, abate 1“ is 
634%; this 1 count from S on the Ecliptic, and make a 
Dot, and bringing it to the Meridian, I find there are 
nearly 80 between the Dot and the Pole; wiz. the La- 
titude is 80?, which is at Smith's Inlet, the upper Part 
of Greenland. | 

So alſo in the Latitude of 859, he ſets not for five 
Months two Weeks. And in the Latitude of 86 30 
for five Months, three Weeks, and three Days; an 
in the Latitude of 90%, not for ſix Months; as you will 
ke by tie next Problem. | 


L 5 PROB. 


— 
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PRO B. XXXII. 


To tell in the Latitude ninety (the longeſt Day there being 
fix Months) how long it continues to be Twilight after 
Sun-ſet ; and how long their Night is after Twilight 
ends, before Twilight begins again, 


Note, Remember you were told before, that Twilight begins and 
ends when the Sun is 189 below the Horizon, and that on September 
the 22d the Sun begins to ſet to the Inhabitants at the North Pole, 
and to riſe to the Inhabitants at the South Pole; ſo that Twilight be. 


gins September the 22d to the Inhabitants at the North Pole; therefore, 


Rule 1. Elevate the Pole to the Zenith, and turn 
the Globe till ſome Degree of the Sun's Place in the 
Ecliptic lies under 189 of the Brazen Meridian, and 
under the S. Part of the Horizon, and you will find it 
219 of m; wiz. November the 13th, the Ending of Twi. 
light, that is, they have Twilight from September the 
22d, to November the 13th, and then they begin to have 
dark Nights (fave the Advantage of the Moon) till the 
28th of ene, For 

2. Turn the Globe till fome other Point of the E- 
cliptic comes under 18?, as before, and you will find it 
about 9? of æ, which anſwers to the 28th of January, 
the Beginning of 2 to the Inhabitants at the N. 
Pole, and then on March the ziſt, the Sun riſes with them. 

Thus it appears, that the Length of their Day (from 
Sun-riſing to Sun-ſetting) is from March the 21ſt to 
September the 22d. I he Ln or Continuance, of 

wilight, is from September the 22d to November the 


13th, and from January the 28th to March the 21, in 


all about 104 Days; and their real Night is from Ne 
zember the 13th to January the 28th, viz. about 76 


ays. 

Note. The ſame holds good to the Southern Inhabi- 
tants at the 8. Pole, for he riſes with them when he 
— , and ſets with them when he come to Y, 
1 5 
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DIALOGUE X. S$zcr, I. 
Cmntaining ſome uſeful Problems on the Celgſtial Globe. 


PROB. I. 


To find the right Aſcenſion of any Star. 

RING the Center of the Star to the Meridian, and 
B the Degree of the Equinoctial, cut by the Meridian, 
is the right Aſcenſion required, | 

Thus you will find the right Aſcenſion of Aldebaran, 
in Taurus, to be about 65®; Ardturus, in Bootes about 
110 45; Regel, in Orion, about 75 15; and Sirius, or 
the Dog Star, about 98 Cc. Cc. 


P R O B. Il 


The Latitude given, to tell the obligue Aſcenſion and De- 
ſcenſion of any Star. 

Rectify the Globe, and bring the Star down to the 

Eaſtern Verge of the Horrzon, and the Degree of the 


A 
and the Degree of the EquinoCtial, cut by the Horizon, 
s the Star's obligue Deſcenſion. 

Proceed thus, and you will find the obligue Aſcenſion 
of Regel to be about 86 30; of Marhal, in Pegaſus, 
about 32 5 and of Aldebaran, or the Bulls Eye, about 430 
5 urn each of theſe to the Weſtern Side, you will 
nd their ob/igue Deſcenſion 64, 360 nearly, and 879. 

Note, There is this Difference between the right and oblique Aſ- 
tenſion and Deſcenſion of the Sun and Stars. For the Sun's oblique 


Aſcenſion, &c. differs every Day in the ſame Latitude, but the Stars” 
oblique Aſcenfion is every Day the ſame. 


:. PROM 
To tell the Declination of the Stars. 

As for the Sun's Place, fo alſo here, bring the given 
Star to the Brazen Meridian, and obſerve what Degree 
of the Meridian lies right over the Center of the Star, 
for that is the Declination either N. or Si according to- 


vhich Side of the Equinoctial it lies. 
| L6 T hus 


EPS 4 


I that is then cut by the Horizon, is the oblique 
cenſion required. Turn the Star to the Weſtern Side, 
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Thus you will find the Declination of Aldebaran to be 
about 169 45 N. the upper Pointer to the Pole (in 
Urſa Major) about 63 4, and the lower one 589; hut 
Rege!, in Orion, J find about 9 S. and Cor Scorpianis 
about 26 South Declination, 25 Sc. 


PRO B. IV. 


The right Aſcenſion and Declination of any Star given, y 
find the ſame at once. | 
Bring the given Degree of right Aſcenſion on the 
Equinoctial to the Brazen Meridian, then look under 
the Degree of Declination on the Meridian, and you 
will find the Star at the Meridian, under the given De- 
gree of Declination. 
Thus, ſuppoſe I wanted to find Aldebaran, whoſe right 
Aſcenſion is 655, and his Declination 169. 45" N. I ff 
bring 65® of the EquinoChal. to the Meridian; and look- 
ing under 16? 45" N. Declination on the Meridian, l 


find Aldebaran, - + 
So alſo Sirius has 98 right Aſcenſion, and 169 30 


S. Declination ; therefore I bring 98 of the Equinoctil 
to the Meridian, and F under 16“ 3o' S. Decli- 


nation on the Meridian, I find Sirius, juſt at the Meri. 
dian. The fame for any other Star, 


Ros V. 


To tell the riſing and ſetting of the Stars, and the Point 
the Compaſs any Star we) or ſets upon in any Latitude 
and on any Day of the Year. 


Rectify the Globe, and bring the Sun's Place to the 
Meridian; then turn the Globe till the given Star comes 
to the Eaſtern Verge of the Horizon, and the Index will 
point to the Time of riſing, and the Horizon will ſhew 
the Point it riſes upon: Turn it to the Weſt, and the 
Index will point to the Time of ſetting, and the Horizon 
will ſhew you the Point it ſets upon. 

Proceed thus, and you will find that Aldebaran, on 
November the 5th, at London, riſes a little paſt Six in the 
Evening, and ſets about Nine in the Morning. The 
Point he riſes upon is E. N. E. and the Point he (ets 
upon is W. N. W. But Regel, in Orion, he 7 

« ig 
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Night, riſes a little before Nine at Night, and ſets about 
Half paſt Seven in the Morning Ihe Point df riſing 
is E. by S. and of ſetting W. by 8. 


Note, The Stars riſe and ſet every Day on the ſame Point of the 
Compaſs, though at different Hours, | 


PROM Vh 


To tell the Time, viz. how many Hours any Star continues 
above the Horizon, from its riſing to its ſetting, in any 


Rectify the Globe, then bring the Star to the Eaſtern 
Verge, and note the Time of riſing; then turn the 
Globe to the Weſtern Side ; and the Number of Hours 
that paſſed through the Dial Plate tells you the Conti- 
nuance of that Star above the Horizon. 


Thus I find Aldebaran at London continues up from 


the Time of his riſing on any Day (for Example, take 
December the 25th) about 15 Hours; and Regel about 
10 Hours and a Half. 

At Stockholm, Aldebaran continues up above 16 Hours; 
but at Port yr he continues up about 12 Hours 
and three Quarters, | 


P R O B. VI. 


To tell the Diſtance of one Star from another in Degrees 
and Minutes, in the Arch of a great Circle. | 


To this Problem are three Variations ; 

1. If the Stars lie under the ſame Meridian, bring 
them to the Brazen Meridian, and the Degrees inter- 
cepted between them, counted on the Meridian, is the 
Diſtance required. 1 . 

Thus I find the two Pointers in the Great Bear to 
be about 9 diſtant from each other; and Eridef and 
the Dolphin's Eye about 29 diſtant. 

2, If they lie under the ſame Declination, bring the 
firſt (at Pleaſure) to the Brazen Meriaian, and note the 
Degree cut by the Equator ; then bring the other to 
the Meridian, and note how many Degrees Difference 
has paſſed through the Meridian, for that is theix, Diſ- 
unce required, | 

Thus 
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Thus I find the Difference between A/engue, and 
Caput Meduſe, to be about 122% 2 ; for Alſjengue (38% 
Declination) being brought to the Meridian, cuts the 
Equator in 277 30', viz. 829 30 from » Weſtward. 
and Caput Meduſæ cuts 40 of the Equator Eaſtward; 
their Diſtance, therefore, is 122 30. 5 

3. If neither of the Stars lie under the ſame Degree 
of the Meridian, or Declination, then bring either of 
them to the Meridian, and elevate the Pole to the fame 
Height as the Star has Declination (that is, the ſame 
as you elevate the 'I erreſtrial Globe to the Latitude of 
a Place) for then the Star will be in the Zenith: There. 
fore, fix the Quadrant to the Zenith, over the Center 
of the given Star, and extend it to the other Star, and 
the Degrees on the Quadrant is the Diſtance required in 
a true Arch of a great Circle. 

Note, Though the Diſtance of the Stars from each other is thus 
determined in Degrees, yet you are not to ſuppoſe their Diſtance is 
ſo many Degrees to be converted into Engliſh Miles ; but it only 
means, that they appear ſo far diſtant under ſuch an Angle, 

Thus I find the Diſtance between Capella and Cy 
Hdræ to be about 7 9” and between Aldebaran and bi- 
rius, about 46 30, &c. | 

If the Stars be at ſuch a Diſtance from each other, 
that the Quadrant will not reach them, then bring either 
of them to the Horizon, and elevate, or depreſs the Pole, 
till the other lies alſo at the Verge of the Horizon, and 
the Degrees counted upon 'the Horizon, between Star 
and Star, is their Diſtance in Degrees, 

Thus between Aldebaran and Cor Scorpienis you will 


find about 170 Degrees. 


n 


The Latitude, Day of the Month, and Height of any Star 
given, to tell the Time or Hour of N ght. 


Rule. Rectify the Globe for the Latitude, &c. &. 
then fix the Quadrant in the Zenith, and move tie 
Globe and the Quadrant together, till the Star cuts the 
Quadrant in the given Height; and the Index will point 
to the Hour. 

Thus, on January the ziſt (at London) in the Even- 
ing, I obſerved Aldebaran E. S. E. to be about 40? ry 
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and demand the Time of this Obſervation? Anſ. A little 
$% Five in the Evening. Again, on December the 25th, 
the n the Evening, I obſerved Sirius to be about-159 high 


ud: -nd at the ſame Lime Regel to be about 2894 high; ö 
d; demand the Hour? An/. About Ten at Night; and 
: flicbaran is nearly under the Meridian at the ſame Time, 


＋ P K © B. - '- 

ame Wl 57 tell what Stars never riſe, and thoſe that never ſet at 
= London. 

e 


jere- 1. Only obſerve what Stars have above 382 3 N. De- 
enter dination; for all ſuch never ſet at London, but are always 
and IM above the Horizon. 
din 2. Obſerve alſo thoſe Stars that have above 38˙œf 8. 
Declination, for thoſe never riſe, but are always under 
thus the Horizon at London. Fs | 
nce is Thus the Pointers in the Great Bear, Aridef in Cygnus, 
| only Wl 2nd many others, never ſet. _ | 
Alſo, Canobus in Argo, Navi, and Pes Centauri, and 
| Cor WW many others, never rife at London. 


Note 1. From what you have been angie, Tyro, it is eaſy to 
eonceive that to the Inhabitants under the North Pole no South Star 
other, an erer be ſeen j nor can the Inhabitants at the South Pole ever ſee 
either ae of the Stars in the other Hemiſphere. But, ä 
Pole 2. The Inhabitants under the Equator have a pleaſant Sight of 
n the Stars from Pole to Pole; for they riſe and ſet with them at 
night Angles ; therefore no Star can continue above twelve Hours 
Star if above their Horizor, | 


1 will 0 > 


To now at any Time of the Year (in the Latitude of Lon- 


don) where to find any Star, or tell the Name of any Star 
at Pleaſure. 


Rectify the Globe for the Day, and turn it till the 
Index points to the given Hour; then by a Quadrant 
C ae the Height of the required Star; or for want of 
e the ¶ dis (in a common Way of gueſſing) obſerve well what 
ts the Bi Part of the Heavens it is in, viz. whether E. N. E. S. W. 
point I or the like, as alſo its Height, as near as you can gueſs : 

This being done, ſet the Globe in due Order for the 
Even- WH Day and 2 and you will find the ſame Star on the 
hig"; Wi Clabe; and, by applying the Quadrant, you will _ 


232 THE YOUNG MAN“s 


the exact Point of the Compaſs, and the real Height 
the Star then has, which, though not perhaps near to 
what you gueſſed it at, yet, if it be any noted Star, you 
may aſſure yourſelf you are right, as there is no other 
Star of Note near it about that Height, and upon the 
ſame Point, 

Thus, on December the 25th, at Eight at Night,! 
obſerved a bright Star (as near as I could gueſs) on the 
S. E. Point, and about 47* high; I would know what 
Star it is? Auſ. Aldebaran. 

I rectify the Globe, and turn the Index to the Hour, 
and then turn the Quadrant to the given Point of the 
Compaſs, and looking about 47 high on the Quadrant 


a 
I find Aldebaran to * the neareſt bright Star by the 


Quadrant on that Point and at that Height ; therefore, 
I conclude it is Aldebaran. 

Alſo at three Quarters paſt Ten, the ſame Night,! 
ſee two very bright Stars, one on, or near, the Meridian 
about zo high, and the other near the S. E. Point, and 
about 35% high; I demand their Names? Arſe Ry 
in Orian's Foot, and Procyon in Canicula. 


RO ML 
To tell the Latitude and Longitude of the Stars. 


Firſt, Obſerve whether the given Star be on the N, 
or S. Side of the Ecliptic ; for if it be on the N. vide, 
elevate the N. Pole 66, and turn the Globe till 5 
and VU lie in the N. and S. Points of the Horizon; 
212. till the Ecliptic be parallel, or even with the Horiau 
and fix the 1 in the Zenitb: Then keeping 
the Globe ſteady, turn the gps till the Edge df 
it touches the Center of the Star, and that Degree on 
the Quadrant, viz. the Altitude of the Star in the 
Latitude 66 is the Latitude required, and the Degree 
of the Ecliptic, cut by the Quadrant, reckoned from 
Aries (or rather reckoned among the Signs, as it happens) 
is the Longitude required. 

Thus you will find Arcturus in Bootes to be about 
zo N. Latitude, and 204% Longitude from , d 
rather 23% of . Alſo, Alcair is about 29% of N. L. 
titude, and 289 of Longitude in . 


2. Fir 


To tell 


= 


„ 
nſes I 


2. 
the Sy 


— — — —— — — 


BOOK OF KNOWLEDGE. 233 


2. For any South Star. 
Flevate the S. Pole 66? 4, and fix the Quadrant in the 


= Zenith, and apply it to the Star, as before directed, 

1 the WI you have the Latitude and Longitude required. Thus 
you will find Pes Centauri to have about 429 f of S. 

ht, 1 Latitude, and 236 Longitude from &, or rather 269 in 

n the n; and thus for any other Star. 

1 p RO B. XII. 

= The Latitude and Day of the Month given ( ſuppoſe De- 


cember 25, at Nine at Night, at London) to ſet the 
Irant, Globe ſa as to repreſent the Face of the Heavens at that 
y the Time, and ſhew your Acquaintance the Names and Poſi- 
efore, tions of the moſt eminent fixed Stars. 


ght, 1 Reftify the Globe for the Latitude, and bring the 
dien, 97's Place to the Meridian, and the Index to twelve, 
„ and Then turn the Globe to the given Hour, viz. Nine at 
Regd Night, and there fix it, ſo will every Star on the Globe 
(if you ſet the Globe N. and S.) correſpond with, or 

point to, the ſame Star in the Heavens. | 

Thus (at London) I find Capella E. by S. about 755 

high; Ca/tor and Pollux, the firſt about 40“, and the other 

| about 45® high, near the E. Point; Procyon below them, 
he No che left Hand, 23 high E. S. E. Sirius yet lower, to 
Side, I te left, S. E. about 10 high; Betelgueze higher, on the 


til s me Point, about 38“ high; Regel more ſouthward, 
\ 


in; I bout 26 high; Aldebaran, on the ſame Point, much 
ian "her, viz. about 53*; the Seven Stars, or Pleiades, 8. 


pine nearly about 62 high; Mencar, S. by W. 40% high; 

nap aride, N. W. about 26? high, Sc. Ec. 9 ; 

— _ PRO B. XIII. 

1 To tell the Time of the 3 iS riſing and ſetting of any 
. _ 

pens} | 


DEFINITION 


w, ol ..'+ The acronical riſing of a Star, is when the Star 
. La. ties juſt at Sun-ſet.. | | 
2. A Star is ſaid to ſet acronrcally, when it ſets with 
dun. | Bring 


\ 
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Bring the Sun's Place for the given Day to the wel. 
tern Side of the Horizon, and all thoſe Stars that are 
on, or near the eaſtern Side of the Horizon, riſe acri- 
nically; and thoſe on the weſtern Verge of the Horizon 
ſet acronically. : 

Thus I find on December the 6th, that Aldebaran riſes 
acronically, but it ſets acronically on May the 211t. Alf 
Sirius riſes acronically on February the 4th, and ſets acre 
nically on My the 14th. | 


p R O B. XIV. 
To fell. the coſmical rifig end ſetting of the Stars in ay 


atitude. 


DEFINITION. 


t. A Star is faid to riſe coſmicalhy, when it riſes with 


the Sun. - 
5 A Star is faid to ſet coſmically, when it ſets at dun- 
riſing. I. | 

Rectify the Globe, c. and bring the Sun's Place to 
the eaſtern Side of the Horizon for the given Day ; then 
all thoſe Stars cut by the eaftern Verge of the Horizon 
rife coſmically. The Globe ftill remaining in the fame 
- Poſition, look at the weſtern Verge, or Edge of the Ho- 
rizon, and all thoſe Stars-cut by it, or that are very near 
it, ſet on that Day coſmically. 

Thus I find that Arcturus, and two ſmall Stars in Her- 
cules's Thigh, riſe -coſmically, September the 25th. Allo 
two Stars in Eridanus, Aſſengue in Lyra, &c, &c. ſet cf- 
mically. Marhal in Pegaſus is but juſt below the Hori- 
zon, therefore may be faid to ſet nearly caſmically, as it 
will within a Day or two. 


For the coſmical ſetting. 


Turn the Globe till the Star comes to the weſtern 


Side of the Horizon, and obſerve the Degree of the E- 
cliptic then cut by the caſtern Side, of the Horizon, for 
that will anſwer to the Day of the coſmical . 

Thus Arfurus ſets tofmically, June the 22d. Allo 


Aldebaran ſets coſmically, November the 23d. PROB. 


Note 
cording 
Note 
the Sun 


continu 


they agr 
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ROB. XV. 
Ta tell the heliacal ri/ing, or ſetting of the Stars. 


DEFINITION. 


1. Heliacal riſing, is when a Star once in the Sun's 
Beams gets out of them, ſo as to be ſeen at the eaſtern 
Verge of the Florizan; juſt before Sun-rifing. 

2. Heliacal ſetting, is when a Star once in the Sun's 
Beams gets out of them, ſo as to be ſeen ſetting on the 
weſtern Side of the Horizon, juſt after Sun-ſet. 

Note 1. This beliacal riſing and ſetting of the Stars is different, ac 
cording to their different Magnitudes. For, 

Vote 2. Stars of the firſt Magnitude are ſeen riſing and ſetting when 
the Sun is but 129 below the Horizon. Stars of the ſecond Magni- 
tude are not perfectly ſeen till the Sun is 139 below the Horizon, 
Thoſe of the third Degree, when he is 14%, Thoſe of the fourth De- 

ee of Magnitude, when he is 15% below the Horizon. Thoſe of 
he fifth Degree, when he is 16%. Thoſe of the ſicth Degree, when 
be is 17; and the nebulous, or ſmall ones, not till he is 189 below 
the Hori zon, viz, about the beginning and ending of Twilight. 


To find the Heliacal riſing, the Rule is, rectify the 
Globe, and bring the given Star to the eaſtern Verge of 
the Horizon; then fix the Globe, and turn the 5x 
drant to the weſtern Side, till 12® of the Quadrant touches 
the Ecliptic (for then will the real Place of the Sun be 
depreſſed 12 below the Horizon on the eaſtern Side); this 
done, note the Degree of the Ecliptic cut by the Qua- 
drant, and find the oppoſite Degree to that, and the Day 
of the Month iel the ſame Degree of the Ecliptic 
upon the Horizon will ſhew the Time of the Star's heli- 
acal riſing. The ſame is to be obſerved with the ua 
drant on the eaſtern Side for the heliacal ſetting. Thus 
you will find Aldebaran riſes heliacally July the 4th, and 
lets heliacally May the 5th. 

And Sirius, the Dog Star, riſes heliacally about Au- 


guſt the 26th, * 
ERA Fo 


* N. B. The Poets, and others, formerly uſed to reckon their, 
Dies Caniculares, or Dog Days, from the heliacal riſing of Sirius; 
but they did not agree when they ended, Some reckoned them to 
continue thirty or forty, and others fifty Days. However, in this 
they agreed, that the Weather at that Time was very ſultry and 2 
or 
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„ 
Containing ſome uſeful Problems in Navigation, 


PROB. 1. 


The Sun's Detlination and Hour, when he is due Eaſt, given 
to find the Latitude, viz. the Elevation of the Pike 


ReCtify the Globe to the ſame Latitude as the given 
Number of Degrees of Declination, and fix the Qua- 
drant in the Zenith; then convert the Hours that the Sun 
is due E. before, or after, Six o'Clock, into Degrees, and 
count the fame Number of Degrees on the Horizon from 
the Eaſt Point ſouthward, and bring the Quadrant to that 
Degree of the Horizon, ſo ſhall the Degree on the Qua- 
drant that is cut by the Equator be the Complement of 
Latitude, which taken from go, gives the Latitude itſelf, 
or Height of the Pole. 

Example. Sailing May the 21ſt, I made an Obſerva- 
tion that the Sun was due Eaſt about ſeven Minutes paſt 
Seven in the Morning, and his Declination 200 N. I de. 
mand what Latitude I was in? 


Proceed by the Rule, you will find the Latitude to be 
5157 nearly. : | 


P K. ©@:-B. 0k. 


Having the Sun's Azimuth at Six o'Clock, and Declination, 
2 the Latitude. . n 
Rule. As many Degrees as are contained in the A- 
muth given, ſo much elevate the Pole, and fix the Qua- 

drant in the Zenith, and bring Y to the Meridian: I his 
done, count on the Quadrant upwards, the Complement 
of the Sun's Declination to 90, and bring that De- 
= to the Equator, then the Degree of the Herizon, Cut 

y the Quadrant, ſhall be the Complement of Latitude, 


for five or ſix Weeks after the riſing of Sirius. But (as it was then, ſo 
now) it is a ridiculous Whim ; for Sirius does not now riſe heliacally 
till near September, though our Almanack-makers (tor what Rea- 
ſon I know not) continue the beginning of Dog Days, July the 30. 
But, however, it is plain that Sirius can no ways be, ch: with 
bringing this ſultry Weather ; becauſe three or four thouſand Years 
hence he will not riſe heliacally till Nouember, and then, per haps, 
will be charged with bringing as much Cold by the ſame _ by 
- CO 
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counted from the E. Point, or elſe from the W. as it may 
happen, and the Remainder to go? is the Latitude re- 
quired ; or otherwiſe, the Degrees counted from the 
other two cardinal Points, either N. or S. as it may hap- 
pen will give the Latitude. 

Thus I find the Sun's Azimuth, at Six o'Clock, to be 
ne 52 and his Declination 20® 10% what is the Lati- 
tude? Work according to the Rule, you will have the 
Anſwer 389 & Complement, that is 51*5 Latitude re- 


quired, | 
FEOB. a 


The Sun's Amplitude and aſcenſional Difference given, to 
find the Elevation of the Pole and Sun's Declination. 


Rule. Raiſe, or elevate, the Pole ſo many Degrees 
25 is the aſcenſional Difference, and fix the Quadrant in 
the Zenith, and bring Y to the Meridian, then count on 
the Quadrant upwards the Complement of Amplitude, 
and move the Quadrant till that ſame Number on the 
Quadrant cuts the Equator ; and the Quadrant will cut 
the Horizon in the Degree of the Fole's Elevation, 
(counting from the E. or W. towards the N. or S.) and 
the Equator in the Degree of Declination. 

Example, I made an Obſervation, that the Sun's aſ- 
cenſional Difference was 27 10), and his Amplitude 33? 
20, I demand the Latitude and Declination ? 

Proceed according to the Rule, and you will find the 
Latitude 519 30 and the Declination 239 10'. 


| PROB. IV. 
B. Sun's Altitude E. and his Declination given, to prove 


the Elevation of the Pole. 


Rule. Elevate the Pole to the Complement of the 


dun's Altitude at E. and fix the Quadrant in the Zenith, 
and bring Y to the Meridian, then number on the Qua- 
grant of Altitude the Degree of Declination, and bring- 
Ing the ſame to the Equator, obſerve what Degree the 
Quadrant cuts the Equator in; for its Complement to 
90 is the Height of the Pole. 

Example, The Sun's Declination is 209 10˙ N. his 
Altitude E. (at London) is nearly 26, F would know 


whether the ſuppoſed Latitude (51%) agrees herewith | 


In Operation ? = 
cre 
he 


+ , 


i 
a „ 
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Here I ſubtract 26 from go", and there remains 6,0 
Complement of Altitude, and I elevate the Pole accord. 
ingly, &c. Then I bring Y to the Meridian, and cauſe 
20? 10“ on the Quadrant to cut the Equator, and find it 

nearly 38, the Complement of Latitude required; 
which ſubtracted from go? gives 519 +5, the real Latitude 
of the Place. | 


PROB. V. 


. The Sun's Declination and Amplitude given, to find the 
Height of the Pole. | 


Rule. Elevate the Pole to the Complement of Am. 
plitude, and fix the Quadrant in the Zenith, and bring y 
to the Meridian, then count the Sun's Declination on the 
Quadrant, and bring that Degree to the Equator ; and 

the Degree of the Equator cut by the Quadrant is the 
Latitude required. | 

Example. Suppoſe the Sun's Amplitude 33* 200 his 
Declination 209 10', what's the Latitude? 


Proceed according to the Rule, you will find it about 


512.30, 
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PART WEST 
G R O THY 


DIALOGUE I. Szer. I. 


Dr. \ \ 7 HAT is Geometry, and its Uſe ? 
4 - Phil. Geometry ſhews the Relation or 
Proportion of one Line to another, or of one Angle, 
Curve, Arch, or Mathematical Figure to another; as 
a how to meaſure irregular Figures, by firſt turnin 
them into equal regular Figures; it is now — 
uſed for, and conſidered only as the Science of Quantity, 
or Extenſion. - | 
/ From whence had Geometry its Riſe? 

hil. There are various Opinrons concerning this, 
dor is it of any Signification to us; but *tis plain from 
the Authority of many, that in Egypt it was improved in 
the following Manner: The River Nile every Year 
overfowed the Country, and covered the Land. with 
Mud, which ' obliged the Inhabitants to ſet down Doles 
or large Stakes, and then they drew Marks from each, 


and platted every Man's Property; and from this they 


drew * ſimilar to thoſe in the Mud, and by fur- 
ther Practice. became more and more acquainted with 


the Relation and different Proportion of Lines, &c. and 


conſequently, more and more with Geometry itſelf, 


SECT, 
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SECT. II. 
Geometrical Definitions, > 5 


_ Tr. Pleaſe to define or explain ſuch Things as we than 
neceſſary to the Knowledge of this Science. 

Phil. Things previous to be underſtood, are-only ſuch 
Figures as conſiſt of various Forms, and which have: 
Connection or Dependence on one another, and ought to 
be ſo got by heart as to remember the Names and their 


Uſe at the firſt Sight. They are as follows: a 6. 
Ig. h ſe 
1. A Point or Dat is a Thing conſidered as the y 1 
very Beginning, or Formation of Motion or Mag- * de: 
nitude, and without Parts of itſelf, as the Point at A, a Pa 
Fig. 1. a R 
| | Fig. 2: 
2. A Line is generated from a Point A B 
moving or proceeding from its firſt 
Place to any other Place in a direct 
Line, Fig. 2. 1 7. 
f | Fig. z. roget 
3. A Curve Line alſo is made by the BR Fi 
Motion of a Point moving indirect] 
from B till it reſts at C, Fig. 3. | 
| RNA Fig. 4 7 
4. An Angle is made by the meeting: , 
together of two Lines in one Point, : 
and it matters not at all whether one ro 
Line (or Leg) of the Angle be longer ho 
than the other. tnol. 
If one Line ſtands right up, or per- A Thu 
pendicularly upon the other, it is called 1.) is 
a a right Angle, (containing 9oo) or a Quarter of a Cite cause 
as you will more plainly fee hereafter. "Thus the tu The 


Lines meeting in the Point A form a right Angle, Fig-4 
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Fig. 5. 


. g. An obtuſe Angle is when . 8 
8 two Lines are extended wider * 
as ae than a right Angle, and con- 

tains more than go? or Aa ' 


ly ſuch arter of a Circle, and may 
have 2 — by a Pair of Compaſſes extended very 


ght to vide, as C, Fig. 5. <p 
| Fig. 6. 


6. An acute Angle is when two Lines meet 
Fig. 1 doſer or nearer together than a right Angle, 
* A ad is leſs than go? or the Quarter of a Cir- 
de: An acute Angle is well repreſented by 
„ Pair of Compaſſes opened a little Way 
u Random, as B, Fig. 6. 


B 18. 7 


7. A Triangle is made by the meeting 
. 3. gether of three Lines in three Points, 
9 0 8 Fig. Ty 8, 95 10, and 11. | 


6 EET 
5, Have not theſe Triangles different Names, as 
the Angles before had ? Þ 
ig. 8. 


. Phil. Yes, Triangles take E. 
their Names from the different 
Angles they are formed from: 
Thus the Triangle ABC, (Fig. 
7.) 1s a right angled Triangle, be- 
cauſe it has one right Argleat A. YH RAE? 
The T; riangle DEF, is an obtuſe angled Triangle, 
becauſe it has one obtuſe Angle at D. 


Fig. 9. 
d. An equilateral Triangle has 


Il its Sides equal, and all its An- 
les acute, as C DE, Fig. 9. 


' C 
M 
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10. An Ihſeeles, or equicrural Tri- 
angle, has two Sides equal, and the two 


Angles at the Baſe equal, as EF G, 
Fig. 10, - 


w 
Fi wy 
de 
| 5 ig. 11. ok 
11. A ſcalenous Triangle ma 
be either obtuſe or acute angled, 16, 
but has never any two Sides or Figu 
Angles equal. See Fig. 11. ITE 
A 6 
Fig. 12, 


12. A Square is a regular Gees? %, 
metrical Figure, formed by a N | ? 
Line of any Length (ſuppoſe AB) X 
paſſing down, or through the Space * 
ABCD, as Fig. 12. 4 % 

| D 


Fig. 13. 


13. A Parallelgram (vul- 
garly called a long Square 


are) . | 
is an oblong Figure, whoſe | © hh 
—{ 


oppoſite Sides are equal and 
parallel, and all its Angles 
night ones, as abcd, - 2 


*%. 


14. A Diagonal (called alſo the Hypothenuſe) is that 
Line which runs acroſs the Figure from Corner to 
Corner. Thus the Line AD, Fig. 12, and ad, Fig 
13, are Diagonals, 
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ie. r Fig. 14. 

is, A Rhombus is a Dia- A B 

ond-like Figure, having all % 

Sides equal; it has two | | 

Ingles obtuſe, as A and D, 

| two acute, as B and C, ' 

If. 14. a | | 

G : 5 D 7 

Nate, A Rhombus is only a Square put out of its natural Order, 
I x the Rhombus ABCD is equal to the Square AB c d, as is evident 
; the very Sight of Fig. 14. | 

TIDY Fig. 15. 

16, A Rhomboides is 

Figure on om g — 

regular Diamond. 


is equal to a Paral- 


orm, as the 
= thombus is equal to 
ure. Thus the c C 
—] Whmboides ABCD is equal to the Parallelogram AB c d. 
N H. A Trapezium is a Fi- 14> 
20 re of four unequal Sides B | 
Dd Angles, ſome being acute, . 


g. 76. 


| others obtuſe, as ABCD, 


A- 


N.B. The Diagonal B D in this Fi | is * commonly called 
Baſe, becauſe it parts a makes thereof two Tri- 
les, of which BD is a common Baſe to both. | Th 


Fig. 17. 
to 


8 A Polygon is a Figure 


* more than four Sides; and 
) 1s den the dides are unequal, as B 
ner to: of Fig. 17, it is called an | 


— Polygon ; but when the 
= are all equal, as thoſe of 
&18, it is called a regular 
Nen. A: 


M 2 
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Fig. 18. 


19. An Hexagon is a Figure 
of "a equal Sides and equal 
Angles, each containing 60 
at the Center, in all 360%, Eig. 5 
18. If it be divided into Tri- 
angles, it will contain ſix equi- 
lateral Triangles, all equal, of 
which DGC is one, fimilar 
to CDE, Fig. g. F 
N. B. From the bare In- 
ſpection of this F igure, you ' 
may form a very juſt Idea of all that are here ſubjay 
by Name only, and may very eaſily draw any of then 
and by the Table tell the Angles and Area of each, 


TL AS La * 
Names of the { No. | Angles at | Angles at | Ares, n / 
Figures. | of | the Center. | the Cir- {| Squ. be (is 
ROS Sides, ? | cumference. | one 
A Square, 4 | 90. 90. 1. 
A Pentagon, . 108. 1.3 
An Hexagon, | 6 | 60, 120, 2.60 
An Heptagon, | 7 | 51.4285 | 128.5714 | 3-0} 
An Octagon, A. <66- 135. 4.8 
A Nonagon, | 9 | 49. 140. 1 
A Decagon, 10 | 36. 144. 1.0 
An Undecagon, | 11 | 32.72 147.27 9-1 their 
A Dodecagon, | 12 | 230 150. = 4 


20. A Circle is 'a perfect round 
Figure, made from the Motion or 
Rotation of the Line A d moving 
upon the Point A, from d towards 
e, and continuing its Motion round b-— 
to b and c till it arrives again at &, A 
Fig. 19. 


Fy 


21. The Diameter is that Line which parts the Ci 
into two equal Parts, (or Semi- circles) as the Line A 


— 
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4 the Radius of a Circle is always half the Diameter, 
is that Line which forms the whole Circle round the 
enter; thus Ab, Ac, Ad, Ae, are all or either of 
bem equal to the Radius. 
1. A 2 is a Quarter of a Circle, as the Arch 
or c d, Fig. 19. N 

A Sector is Part of a Circle more or leſs than a 
huadrant, as the Arch 6 e, or d e, Fig. 19. 


Fig. 20. 


14, A Chord Line is that which 
ns from any Part of the Verge 
a Circle (called the Periphe- 
to the oppoſite Part; thus 
Line 4c is the Chord of the 
h a b c, or the great Arch 
Ce, F 75 20. 

16. A Segment of a Circle is a 
ut cut off by a Chord Line; | 
ws a b c is the leſs Segment, and 1 

Ccis the greater Segment of the Circle A5 B C, Fig. 20. 


Fig. 21. 
1b. A Tangent is a Line that runs Cl 
rpendicular to the Diameter, and 
ets it juſt at the Verge or Peri- 
n of the Circle; thus the Line 
iis Tangent to the Arch B C; 
Co, Cc, and Cd, are Tangents 
their reſpeCtive Arches, F 55 21. 
27. A Secant is a Line drawn 
om the Center of the Circle 


rough the Periphery (or Verge). 
1 it meets with the Tangent. 

us the Line ABa, is the Szcant | 
d the Tangent Ca and Arch BC: 


alſo Ab, Ac, and Ad, are Secants 
the Tangents that meet them, Fig. 21. 


M 3 
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Fig. 22, 
C dle 


28. The natural Sine or Sines 
of any Arch or Arches are 
Lines drawn perpendicular to 
the Diameter of the Circle: Thus 
the Line Ce, is the right Sine of A 
the Arches Az and Be; 1o allo 
the Lines 6, c; and d, are Sines of 
their reſpective Arches ; and the 
Lines Al, Az, Az, A4, are call-- 
ed Chord Lines of their reſpective 
Arches, Al, Az, Az, Aa, Cc. 


S E C T. M. i 


Concerning ſomething more of the Nature of a Circle, wil io 
the Sine, Sine Complement, and verſed Sine of an Arch 


Tyr. What do you mean by a Sine, Sine Comple 
ment, Sc. of an Arch? Ty 
Phil. That I will explain to you in a few Minutes Char 
but it will be neceſſar rſt that you ſhould underſtan p 
ſome certain Marks or — in order for the better under 80 
ſtanding this Work. | - 15 
1. This Character, or Mark ( + ) ſignifies more, 20 fo 
ſhews that all the Numbers or Things before and afte -, 
are to be added together: Thus 14 + 12 added togete ©? F 
make 26, and 6 + 5 + 9g + make 27; ſo alſo 4 + Is 
+ A ſhew that the Numbers belonging to a, b, and di aret Q # 
be added together. . SENT if 
2. This Mark ( — ) ſignifies 4% and is the Sig dnia 
Subtraction, and ſhews that the Quantity or Numb F 
after it is to be ſubtracted out of. the Quantity or Nu den 
ber before it: Thus 24— 15, is 24 leſs 15, or ſhews th nd 
15 is to be taken out of 24, c. 36:20 nd } 
3. This Mark () is the Sign of 1ultiplication, ang , 
ſhews that all the Numbers before and after it are to my 
continually multiplied: Thus 5 x 14 makes 70; ip; _ 
X 7 X 8 makes 280. | 3. 
4. This Mark (=) is the. Sigh of Diviſion, and ſhe c.” 
the Number before it is to be divided by the Numb befor 
_ after it: Thus 48—by 6 is 8, and 84 —7 is 12. S 5 
5. This Mark (=) is the Sign of Equality, and ſhews 


f 
that all the Numbers or Quantities before it are 77 c oh 
” Þ 
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22. hoſe after it: Thus 4 + 7=11 ; that is 4 more 7 is equal 
11: Alſo-19—7=12 is 10 leſs 7 equal to 12. 


7. Four Dots thus (::] ſignify fo is; and when they 


xe put together ney are the Sign of Proportion or Rule 
of Three Direct; For ſuppoſe 2, 4, 4, and 8, had theſe 
Marks, thus 2 : 4 :: 4 : 8, they are thus read, as 2 to 4, 
ois4to8. Or,a:b::b: d, is thus read, as a to b, fo is 


| 6. Two Dots one over the otherithus (:) ſignify the 
" Word to. | | | 
4 
3 


þ to 4. | 
8, This Character (o) ſignifies or ſtands for Degrees, 
and this (“) for Minutes or Miles. 28 
Fo This Mark (&) ſignifies an Angle, this (<s) 
noles. | 
cle, wil - This (A) a Triangle, this ( As) Triangles. 
1 Arch, 11, This () ſtands for a Square. | 
Comp 17 This £09) for a . or Parallelogram. © 
Hr. I ſhall endeavour to make myſelf Maſter of theſe 
Characters or Signs forthwith, * 
ig. 1. 


Phil. Obſerve then O 
what follows; - firſt, the 
nebt or natural Sine of an 
Arch is a Line drawn from 
my Part of a Circle per- 
pendicular to the Diame- 


ter: Thus, Gee the A- 


Minutes 
Iderſtan 
er under 


tore, Ani 
and afte 
togetbe 
4 + 
| d, arett 


Quadrant (or Quarter of 
the Circle) DCB to be 
avided into two Parts, 
Iz. Bb g4 2, andCb=48*; 
then from þ draw the per- | 
pendicular Line eb; ſo is eb the Sine of the Arch Bb 429; 
and hd the Sine of 48% _ 

2. The Complement of an Arch is the Remainder of 
any Arch to 90%. Thus the Complement of the Arch 


umnx 
r Nu 
ews thi 


ion, an 
re to N 


70% S425, is the Arch, —_, * 1 
4 ſhem 3 The Cofine or Sine Complement of an Arch is the 
Numbet dine of the Complement of that Arch: Thus (as was ſaid 


ae Complement to a Quadrant, is the Line db, the Sine 
4 the Arch Cb. , | 
; | M 4 4. The, 


those 


before) the Sine of the Arch Bb is eb; and the Co/me or 


> 
* 


— 
— — — — — 
. — nk DoS -— —> —— — 2 8 _ 2 — 
. 
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4 The verſed Sine is that Line, or Part of the Dia. 
meter which extends from the Periphery of the Circle to 
the Point where the right Sine falls upon the Diameter: 
Thus the Line Be is the verſed Sine of the Arch Bb, and 
Cd is the verſed Sine of the Arch Ch. 

5. Always remember this, that the verſed Sine and 
Cofine (or Sine Complement) of an Arch are always equal 
to the Radius or Semi-Diameter : Thus the verſed Sin; 


Be and the Coſine d b, (= to De) are equal to DB the 
Radius; for 4b is equal to De by Inſpection; and 


Be+De=DB, the Radius itſelf. 

Tyr. 1 thank you, Sir; but before you leave this Sec. 
tion, pray give me ſome Account of the Nature and 
Properties of a Cone. | 

Phil. Lam ready to anſwer any Thing that lies in my 
Power: But a Cone being a ſolid Body, it is at preſent 2 
little foreign to our Purpoſe ; however, as it may be of 
ſome Service to you, obſerve well the following Den: 
tion of a Cone, both as to its Make and Generation, 2 
well as to its Properties. Fig. 2, 

1. A Cone is made or generat- 
ed thus; ſuppoſe a String was 
faſtened at the Point B, and ex- 
tended to the Periphery of the 
Circle either at A or D; I fay, 
by taking the String in your 

d, and moving it gent! 
round the Circle (or Hoop) A 
DE, it will form the Cone 
 ABCDEF, (Fig. 2.) 

VM. B. A Cone has five Sections, 
by which five different Figures 
are produced, viz. A Triangle, 
a Circle, an Ellip/is, a Parabola, 
and a Hyperbola, as follows: 
1. If the Cone be cut in Halves 
from the Point B through the 
Center C, that Section on the 
2 of the Cut will be a Trian- 
e. 7 
- 2. If a Cone be cut 1 Sg 
Line a 6, parallel to its Baſe, that Section will form 
a true Circle, | | 3H 


\3 
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n 

2 If a Cone be cut obliquely, or athwart, from Side to 

meter: Ml Side, (as by the Line 5 g) that Section will form an 

36, and Ellipfs. _ . 
4. If a Cone be cut by a Line parallel to one of its 

ne 2nd WY Sides (as the Line a c parallel to à D) that Section will 

; equa) Wl form a Parabola. Ci | 

4 dun, 5. If a Cone be cut by a Line parallel to its Axis, 

)B the bis. , wy Line 6 c) that Section will form an Hyper- 

; ang Ie. But this you will ſee more of hereafter, 

8 Sec. 8 E C . - IV. 

re and Geometrical Theorems. 

; Tyr. I thank you, Sir, for theſe Inſtructions; be 

am WM pleaſed to me ſomething more concerning the Na- 


1 dre of Angles, Circles, &c. | 
*. Phil. I will. — You remember I told you all Angles 
-r parts of a Circle, and contain ſome certain Degrees of 
on, u Arch thereof, to meaſure which is called Trigonometry, 
25 you will ſee by and by under that Head. Previous to 

this you are to obſerve, 


.. If a Circle be © 
cut by two right Lines, 
as AB and CD, I fay 
that the Circle will be 
cut into four Parts or 
Angles, the oppoſite 
of which are equal, 
v2, ag and b=b; 
alſo the acute or leſſer 
Angle a, with the ob- 
tuſe or greater Angle 
bh, will both together 

D {WM =toaSemi-Circle. - 


Fig. 1. 


off . M 5 3 


right Lines 


250 THE YOUNG MAN 's 


2. If two 


be drawn 
parallel to & 80 
each others, - at the 
at any Diſ- BAD 
| tance, as A Arch 
B and CD, N 
and be cut 
by a third 
F, at any 
Angle 
Whatſoever, 
the Angles z. 
of the one 8 eagle 
will be equal | oY 1 the 11 
to the An- het nina bt 439 840 #5; cute 
gles of the other, wiz. the Angles a, a, a, a, are equi gethe 
to each other, and fo are the Angles 6, 1 b. Circl 
RECs fy ig. 3. each 
3. An Angle at the Center =18 
is double an Angle at the Cir- — 
cumference, as appears by the .- ig. 
three following Figures: For A 
in Fig. z, the Angle BCD at IT 
the Center is double the Angle 
BAD, or ABC at the Circum- | 
ference ; for the Arch BD is | 6, 
double the Arch Ca, as may be mi- 
proved by a Pair of Dividers, for take off the Diſtance C exaë 
and ſetting one Foot of the Compaſſes in D, it will be jul of a 


halfthe Extent or Diſtance of the Arch DB. 


| F Ig. 4» 
4. Again, In Fig. 4, the An- — 

gle BCA, at the Center, is double 
the Angle BAC at the Circum- 
ference; for the Arch BA is 


double the Arch Cd. s | 


§o alſo in Fig. 5, the Angle BCD, 
it the Center, is double the Angle 
BAD at the Circumference for the 
Arch BD is double the ſmall Arch 


ba, a A 


— 


5. If an _— Tri- 
angle be inſcribed in a Circle, 
the internal Angles are all a- 
cute and equal; and all to- 
gether are equal to a Semi- 
Circle, or 180. AB or C are 
each internally g 60, for 60 X 3 
=180, But externally each 
s 120, for 120 & 3= 360. 
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Fig. 5. 
B 


5, 


F ig. 6. 


6. Every Angle drawn in a Se- 
mi-Circle, or whoſe Legs extend 
exactly the Width of the Diameter 
of a Circle, will be a right Angle, 


viz, = a Quadrant or 90%. as the 
Angle 4, Vie. 7 om 


M 6 


7. An 
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Fig. 8. 
7. An Angle in an Arch B 


greater than a Semi-Circle, 
whoſe Legs take up more than 
an Arch contained in a Semi- 

Circle, (as BAC) will be an 0 
acute Angle, or leſs than a 
Quadrant or 90%, as the Angle 


B, Fig. 8. 


A. 


8. An Angle in an Arch leſs 
than a Semi-Circle, whoſe Legs 
take up leſs Space than a Se- 4 
mi-Circle, uy Cd) will be an 
obtuſe Angle, greater than a 
Quadrant, or go®, as the An- 
gle C, Fig. g. 


9. Any right- 
lin'd Triangle, 
made between two 
parallel Lines, the 
internal Angles 
are equal to the 
external, and all 
the three Angles TENG — K 2 
taken together are equal to a Semi-Circle, or 180 De- 
grees, viz. the external Angle à is equal to the internal 
_ c, and b is equal to , and A is the Complement 

f the Angles à and h to a Semi-Circle, and likewiſe of 
the Angles c and d, Fig. 10. Fig. 11. 

10. AnyplaneTriangle(as ABC) 
being cut by a Line parallel to * 
any one of its Sides (ſuppoſe by 
the Line DE) will make a Tri- 
angie ADE, ſimilar to the origi- D]. 
nal one ABC, and the Sides alſo 
will be in the ſame Proportion 


For, as AB: AD:: BC: DE, or as AB:AD:: AC: AE. 


11. | 
ed into 
made < 
(niz. 
to the 
Line . 
be, an 
Line E 
ther wi 
or Pa 
the Par 
ABCD 
+ the 

Tyr. 
can fur 

Phil. 
netic. 


Let 
301 
zo & 3 


eöc; 


Rad 
ore thi 
Square 
FD: 
and 20 
Rectan 
itſelf te 
you ? 
Tyr. 


12, 
pram | 
at the 
de en 
or 1) 
will be 
of the 
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| Fig. 12, 
11, If a Line AB be divid- A E B 
ed into two Parts, a Square 0 
made of the whole Line AB | | ty 
(vis. ABCD) will be equal þ 1 


to the Squares made of the 
Line AE, or 6c, viz. CF 
% and the y of the 
Line EB, viz. E Bcd; toge- | 
ther with the two ReCtangles G 55 
or Parallelograms made of a 
the Parts themſelves, viz. AE bc F De d, that is, the 0 
ABCD is = the © CFbc + the DO EBcd + the CAAE& 
+ the CI FDed, as appears by Fig. 12. : 

Tyr. I think I underſtand you but however if you 
can further explain it to me I ſhall be thankful. 
Phil. I will demonſtrate it then by common Arith- 
netic. ; 


Demonſtration of Fig. 12. 


Let the whole Line AB, in the foregoing Figure, be 
= 30 Feet; and let AE be 20, and EB 10 Feet. Now 
zo x 3022900= ABCD, and 20 X 20==400= tothe 0 


W EF; and 10X10=100=to the ſmall © EBSdH. Now 


PX303900 z but 20Xx20+10X10 = but 5oo, there- 
ore the Squares made of the Parts want 400 Feet of the 
Square made of the whole, viz. the two CIs AEbc, and 
Fd: Now by the Figure cd 10, and AE, Ch or Fc=20, 
and 20 X 102=200, one of the Us, + 200=400, both the 
Kectangles or (As, which were wanting in the Square 
ul to make up goo Feet; does this appear plain to 
you | | 


Br. Sir, I underſtand it clearly, 


Fig. 13. 

12. If 1 Parallelo- 4 + B 
gram have Unity (or 1) | 
at the Ends; if the Ends 49 N 
be encreaſed by Unity CE- —.———c Ty 
(or 1) that Parallelogram | 1 
will be doubte the Area E NSD 
« the firſt, Thus, let "0 = 
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the Line AB=49=CD49, and let the Ends of the Pa. 

rallelogram be encreaſed as wide again; that is, ſuppoſe 

the Line CD was continued down, or to fall as low 1; Cant 

EF, Unity or 1 further; then I ſay that the Parallels. 7 
ram AEF is double ABCD, viz. =ABCD + CDEF, * 
rom a due Conſideration of the Figure it will be eaſy 

to ſolve all ſuch critical Queſtions of this Sort, as are 7 

too often ſtarted in Company by a Set of Ignoramuſes 

who often put Perſons of far more ſuperior Knowledge 

to the Bluſh. An Example is as follows: | Ps 
If 100 Hurdles or Pens will fold or keep 100 Sheep, I hic 


how many will fold or keep 200? Can you do it, Jus ins 

Tyr. Yes, ſurely, it is only a Rule of Three Sum, the 
and 1 ſtate it thus, If 100 be 100, what will 200 be} night 
Anſ. 200. | callec 
i], You make me laugh, Tyro, for it is very evident and 1 
that/102 Hurdles will fold 200 Sheep. | the 7 
r. How can that be? Tyr 


11. Only conſider the Nature of the Figure itſelf, 
you. will ſoon ſee it. Firſt I ſet down 49 Hurdles 
from A to B, and 49 more from C to D, which is in 
all 98 Hurdles, then I ſet one at each End, viz. from 
A to C, and from B to D, which make 100 Hurdles in 
all, and the Parallelogram ABCD will fold 100 Sheep; 
now remove the 49 Hurdles from CD down to EF 
and it is plain the Parallelogram is juſt as big again; 
then I place 2 more Hurdles, viz, one from C to E, 
and the other from D to F, and the whole is compleated, 
which ſhews that 2 Hurdles more will fold 200 Sheep, 
Tyr. Sir, I ſee it very evidently ; and now I ſhould ch 
be obliged to you to ſhew me ſomething more of te“ me 
Nature of a right angled Triangle, and the Proportion ff 
the Sides bear to each other, 4 h p 
Phil. I will. | ö N 1 4 


SECT, 


- Pa. 


poſe 
W 25 


llelo- 
EF. 
eaſy 
s are 
mules 
ledge 


heep 
Tyra ; 
Sum, 
o be! 


ident 
Itſelf, 


urdles 
IS in 
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er. 


Concerning the Nature of a right angled Triangle, and tbe 
Relation one Side bears to another, and its great Utility 
in ſeveral Math: matical Operations. 


Tyr. Have you any particular Names for the different 
Sides of a Triangle? 155 3 | 


Phil. Yes, three; for that Side 
which lies next your Breaſt, or front- 
ing you, (viz. the Line CA) is called 
the Baſe ; the Side which ſtands up- 
right upon the Baſe (as the Line AB) is 0 
called the Cathetus, or Perpendicular; om | 
and the ſlant or longeſt Side (as the Line CB) is called 
the Hypothenuſe, or Diagonal Line, © 

Tyr. I underſtand you well. But pray what Pro- 
portion have the Sides, and the Squares of the Sides to 
each other, - : 3 

Phil. The Sides and the Proportion to each other are 
found by the Square Root; but any two Sides being 
— and the third Side required, the Relation of the 
--"_ to each other is eaſily known by the following 

8 n 

1. The Sum of the Squares of the Baſe and Perpen- 
rome will be always equal to the Square of the Hypo- 
thenuſe. 

2. The Square of the 1 taken out of the 
_ of the Hypothenuſe, there will remain the Square 
of the Baſe. Or, 

3- The Square of the Baſe taken from the Square 
4 Hypothenuſs, leaves the Square of the Perpendi- 
cular, | | 

Tyr. I underſtand the Rules, and they appear very - 
clear; but I ſhould be glad if you would give me a 
further Demonſtration by ſome Draught or Figure. 


* 
* 


.. 


Phil, 
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Fig. 2. 
Phil. T will, Tyre. 
—— - Obſerve then, In | ff 
the Triangle ABC (as Ye" Ye 
before) let the Perpen- 0 * Aft | 
dicular AB be equal to < x + AB 
three Inches, Feet, * n 
Vards, or any Thing; EY" 2 
ſuppoſe alſo the Baſe NN 5 Ol. 
AC=4 ; then will the 4 ny of 
Hypetbenuſe CB bes CT 
5. Fig. 2. 1 
of. einn 
1. The Square of Wen 
=9, as you ſee by the 1 
ſirtle Squares in the 11 


Perpendicular; and the 8 of 4=16 Squares in the 

Bake: Now 9+16=2z5 the Squares in the Fpothe- 

nuje. x | 

12 Again, 25—16=9, the Square of the Perpendicular, 
n 


3. From 25 take 9g, there remains 16, the Square of 


the Baſe. Does this appear plain? 
Tyr. I underſtand it perfe 
hil. From hence then you will eaſily diſcover howto 
augment any Square, and how much muſt be added to 
any Side to make another Square double, triple, or que 
druple, to the given Square. See Sect, VI. Prob. V. 


SECT. VI. 
Of Geometrical Problems. | 
Tyr. I think I ſhall like to make Uſe of my Caſe d 


Inſtruments. 2 | 
Phil. I am glad you think you ſhall like to work Pri- 
Blems, for they are diverting as well as uſeful; and if you 
mind the Words themſelves, and proceed from Step to 
Step, you cannot miſunderſtand any one of them. 


PROB, 


* 


FB to 
this dont 
C, and 
then dr: 


the Poli 


true Per; 


I. divi. 
per 


Open 
Diſtance 
AB, an 
leſcribe 
the ſam 
Foot in 
to inter( 
Interſe& 
and it w 
two equ 
CE wil 
eulars ri 
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„ 
Ta raiſe a Perpendicular on the End 27 a Line. 
18. 1. 
Firſt open the Compaſſes at E 
ny Diſtance ſhorter than the & -|-b 
Ine itſelf, and fetting one 
Foot in B, deſcribe the Arch D 
bk; with the fame Extent Fel Np 
ad one Foot in C, make the C 
erection at D; then ſetting 1 55 
5 me Foot in D, deſcribe the A 


Arch ac; and with the ſame Diſtance ſetting one Foot 
inc, deſcribe or croſs ac in b; then from this Interſection, 
nd thro' the Point B, draw the Line FB, and it ſhall be 
true Peypendicular required. 
Another Way. Fig. 2. 

Having drawn the Line AB, D 
pace one Foot of your Com- [ 
alles any where (ſuppoling at 7 
C and deſcribe the Circle AE | 
FB to paſs thro' the Point B; 
this done, lay a Ruler from A to 
C, and draw the Line ACF; 
then draw the Line BD thro? 15 | 
the Point F, and it ſhall be a | 
true Perpendicular required; A n 

1 030.2 II. | 
Ti divide a Line into two equal Parts, which Hall be 

perpendicular to the Line both above and below. 


Fig. 3. - 
v 


Open the Compaſſes to any 
| Diſtance more than half the Line 
e A, and ſetting one Foot in A, 

ecribe the Arch ab; then with 
.de fame Diſtance ſetting one 
you Woot in B, deſcribe the Arch c 4 
p t0 ito interſect ab; then thro' theſe A 

Interſections draw the Line DCE, 
add it will divide the Line AB into 
two equal Parts in C, and CD and 

q CE will be the two Perpendi- | 
) D. cdlars required. e 


a 
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PROS, II. 
To divide any right-lin'd Angle, or Triangle, into tius equa} 
arts, 


Fig. 4. 
D 


1 


From the Point A, at any Diſtance, \ 
draw the Arch ac, then ſet one Foot 
in a, with the Diſtance a c deſcribe the 
Arch de, and with the ſame Opening 
of the Compaſſes ſet one Foot in , & 
and deſcribe ab; laſtly, thro' this In- 
terſection draw a ſtraight Line from A to 
D, and it will divide the Angle BAC 
into two equal Parts, 


PROB. IV. 


To deſcribe a Circle round any N or to bring an 


three Points {not in a ſtraight Line 


i into the Circumfe- 
rence of a Circle. 


Fig. 5. 


Let the three Points be — 1 
ABC, thro* which the Circle 

is to paſs. Firſt ſet one Foot 
in A, and with any Diſtance 
more than half AB deſcribe 
the Arch a; with the ſame 
Opening, one Foot being in B, 
deſcribe the Arch & to croſs 
or interfect a; then ſetting 
one Foot in C, with more than 
half the Diſtance CB deſcribe 
the Arch m, and with the 
ſame Opening, one Foot be- | ; 
ing in B, deſcribe the Arch # ; then thro? the Interſections 
of theſe Arches draw the two ſtraight Lines DE and DF, 
which will croſs or interſe& each other in D, and the 
Point D will be the Center, from which you may de- 
_— a Circle that will paſs thro' the given Points 


P ROB. 


equal 
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PROB. V. 


To augment or increaſe a Square, or to find a Line whoſe 


Square ſhall be double, triple, or quadruple, the given 
Fig. 6. 


Square. 


de ABCD. Firſt ſet 
off the Diſtance AB 
fom B to E, and draw 


Let the given Square | | 


DE, ſo ſhall the DO of © 
DE be = the Dou- 
ble. Then ſet the ſame 


Diſtance (viz. AB, or BE) from E to F, and per n- 
dicular or at right Angles with DE, and draw the 


*. 
W 
2 


*S4.. 


ine 


DF, I fay the © of DF will be triple the of AB: Again, 
make FG = AB, and draw it perpendicular to DF, then 
draw DG, and it {hall be a Line or Side of a U quadruple 
to the ABO OD, and thus you may go on encreaſing 


the Square at Pleaſure. 


PR O B. VI. 


Having the Sides of two, three, or more Squares, to find 
the Side of a Square equal to all their Squares. 


Let there be four Lines ABCD, it is A 


required to find a Line whoſe Square B—— 
ſhall be equal to the Squares of the gi- C — 


ven Lines added together. 
Firſt draw the Line E F „and 


raiſe the Perpendicular F G, 


then take the ſhorteſt Line A in 
=u Dividers, and ſetting one 

oot in F, ſet from F to a, and 
the Line B from F to b, and then 
draw a b, whoſe Square ſhall be 
= the Squares of the two Lines 


A and B. Then ſet ab from F 


to d, and the Line C from F to 
6 and draw cd, whoſe © is = 
the Squares of the three Lines A 
BC. Laſtly, ſet cd from F to g, 


— —— 


Fig. 7. 
8 6 
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and the Line D from F to e, and draw eg; fo ſhall the 
laſt Line eg be the Side of a q, equal to the Squares of 
all the given Lines ABCD. | 


PIR UB. VI. 


To find a Line which ſhall be a true Geometrical mean 
Proportional between any two given Lines. 


Let the two Lines be A and B, (of A — 
any Length) it is required to find a B 
mean Proportional. | 


— 


Fig. 8. 


Join the two Lines A and B 
together, and make them equal 
to AC; then divide the Line 
AC into two equal Parts as at 
E, and upon E the Center de- 
ſcribe the Arch or Semi-circle 
ADC; then from B (viz. at 
the joining of the Lines A and B) ere& the Pe 
lar BD, and it will be a true Geometrical 
tween the Lines A and B. . 

Thus ſuppoſe AC=50, A=AB=34, and B=BC=16; 
then will BD be = 23.3 Parts, which is a Mean be- 


ndicu- 
ean be- 


tween 34 and 16, For multiply 34 by 16, and extract 
the Square Root, you will have che Mean 23.3. 
PS OS VEL 
To divide a right Line into any n Parts. 
ig. 9. 


Let the Line A C be equal 
to ſix Feet or Inches, and 
let it be required to divide it 
into ſuch Proportion as A to 
B, viz. as 5̃ to 4. 

Firſt, make the 4 
Angle ABC, and B 4 
draw AB, then 
take the Line A=x5, and ſet 
it from A to D, and the Line ; 
— from D to B, and draw MD. 6_ C 
BC, draw alſo DE parallel to A. 333 E 2-667 


BC, 


ed into two equal 
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BC, fc ſhall AC be = 6, wiz. A E = 3.333, and 
EC=2.667, and by drawing the prick'd Line E B, you 
will have the Triangle ABE alſo in Proportion to the 
Triangle EBC, as the Lines are, uiz. as 5 to 4. 


Arithmetically. 


Add the two Lines together thus, 5 +4=9 ; then, as 
765.3 8855 the greater Part of AC; and 6—3. 333 
2.66) EC, the leſs Part. 

From a due Conſideration of this Law of Proportion 
will follow this practical Queſtion. : 

Two Graziers, A and B, had a Field in the Form of 
the Triangle CDE, at one Side of which is a Pond of 
Water (at G) for the Cattle to drink: But the Graziers 
fell out, and *twas agreed to divide the Ground into two 
equal Parts, it is required to know in what Manner the 
Field ought to be divided ſo as each ſhall have an equal 


Share of the Graſs and Water. See next Problem. 


FROB IX 
To divide a Triangle inta two equal Parts. 
Fig. 10. 
Let the Triangle D, WS 
be CDE, to be divid- 11 


Parts from the Point 
G (which repreſents 
a Pond, by the Queſ- 
tion in Prob. VIII.) c * F E 
Firſt draw the Line from D to the Center or Point at 
G, then divide CE into two equal Parts at F, and draw 
FH parallel to GD, then draw the Line GH, ſo is the 
Triangle divided into two equal Parts: For CDE and 
GHE being ſimilar Figures, CDHG is = GHE. 


PROB, 
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PRO B.. X. 


Any two Numbers or Lines given, to find a third Lint vx 
| Number in Proportion. 


Let the two Lines be A and B, to finda A 
third in Proportion 


- Firſt draw the 
ſtraight Line CE, (to 
any aſſigned Length) 
then draw at Ran- 
dom the Line CD, 
making therewith 
any Angle at Plea- | 
ſure ; then take the © "I G E 
ſhorter Line B, and ſet it from C to B, and the Line A 
from C to A; then take CA in your Compaſſes, and ſet 
it from C to F, and draw FG parallel to BA, and it is 
done. For, as CB: CA:: CF (or CA): CG. Or, as 
CB: BA:: CF (or CA): FG, &c, 


A. 


Three Lines or Numbers given, to find a fourth, fifth, ur 
ſixth; &c. in Proportion. 


Let the three Lines be ABC, to find a A—— 
fourth, fifth &c. in Proportion. 
Firſt draw the horizontal or 
Line DM, and 
make the An- 
le LD Mat 
leaſure; then 
from any Scale 
of equal Parts 
take the Line 
A and ſet from 1 
D to A, and B 7 
the Line B ſet from D to B, and draw AB; then ſet the 
Line C from D to C, and draw CE parallel to AB. 
Then, as DA: DB: DC. DE Sc. Then from the ſame 
Scale of equal Parts ſet off (at Pleaſure) the Diſtance 
DF, DG, &c. and draw FH parallel to CE, and GK, pou 


Fig. 11. 


=D 
21 
8 
- as 
eD - 
Q 
| 


Let 
Trapez 
he ABC 
Firſt d 
the Dia 
Nl 1 
BD, 
continu 
AD to 
the Lin 
pezium 


To red! 


Let 


I ABCL 


ſtraigh) 
the Sid 
G at 


draw t. 


* 
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v to FF, and *tis done: For, as DA: DB:: DF: DH; 
or, as DA: AB: DG: GK, Se. e. 


PRO B XU. 


To reduce a Trapezium to a Triangle. 
Fig. 13. 
Let the 
Trapezium 
he ABCD. 
Firſt draw 
the Diago- 
mw Line 
BD, and A 
continue | 
AD to E, and draw CE parallel to BD, and then draw 
de Line BE, fo ſhall the Triangle ABE be = the Tra- 
pezium ABCD. | 


PROB. XIII. 


Ty reduce an irregular Figure (or Polygon) of five Sides 
into a Triangle. 
Fig. 14, 
Let the Polygon be 1 


ABCD E. Firſt with a c 


ſtraight Ruler continue 
the Side AE to F and 
G at Pleaſure; then 
draw the prick'd Lines 
CA and CE, then draw 
DGparallel to CE, and Ee? \ 
BF parallel to CA; ang * 3 
aftly, from the Point F A i E ; G 
C draw the Lines CF and CG; fo ſhall the Triangle 
CFG be=the Polygon ABCDE. 


N. B. By the ſame Rule you may reduce any irregular ſided Fi- 

eto a Triangle, which is of t Uſe in Land-meaſuring; the 

riangle being always equal to Half a Parallelogram of the ſame 
Heght and Length as the Triangle. 


PROB, 
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Tok. * & KR OB. XIV. ' 

To araw a Helix or Spiral Line (vulgarly called 
with a Pair of oo — 5g 9 


Let there be two 
row Points, A and 
„in order to de- 
ſcribe the Spiral 
Line BCDEF. 
Firſt draw CE 
through the Points 
AB, then ſet one 
Foot of the Com- 
paſſes in A, and ex- 
tend the other to 
the Point B, and 
deſcribe the ſmall 
Semi-circle Be; 
then ſetting one 
Foot of the Com- ; 
paſſes in B, extend the other Foot to join the firſt Sen 
Circle in c, and ſweep the Arch or Semi-circle cd; the 
place one Foot in A and extend the other to d, and ſuee of the 
the Arch de; then place one Foot in B and exten 
the other to e, and ſweep the Arch /; then ſet on 
Foot in A, and extending the other to I ſweep the d 
mi- circle fg; then again, one Foot in B with the Di 
tance By, deſcribe the Semi-circle g; and thus go a 
making one Semi-circle above to join the other beloy 
and you will deſcribe the Figure here annexed, whid 
is very uſeful in ſeveral Things that require to be car 


in Wood, G 
ö ST ROUB. XV. 
To deſcribe or draw Ovals. 


| "DEFINITION. 
2. Qvals are long circular Figures, and vary acc 
ing to their Length and Breadth; for as a Parallel 
ram approaches nearer to a true Square when 
ngth and Breadth are nearly equal; ſo alſo do Oval 
approach to or are more like Circles, when the 
Diameters are nearly equal. Therefore, 
2. Ovals may be made longer or ſhorter at Pleaſu 


51 


. 


1 
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ome being made from Parallelograms and others from 
inſeribed Circles, as will more plainly appear by the 
following Operation. ' : 

ſus Lines, AB and CD, given, to make thereof an Oval. 


Fig. 16. 

Firſt, draw AB and 
CD dividing each | C 
other equally and at JF 
ght Angles in a, ſe- 
condly make AO e- 
qual to CD, and di- 
ding OB into three 4 

albern ſet off two 
d thoſe Parts from a 
tob, and from à to /; 
then with the Diſtance * 
make two equija- e Db 
teral Triangles 1a ee | 
and Je h, whoſe Angles are the Centers; then fix one 
Point of the Compaſles in e and the other in C, and de- 
kribe the Arch Cn; with the ſame Extent, and one 
point in d, deſcribe the Arch r D x; then ſet one Foot 
cel ef the Compaſſes in þ and the other in B, and draw the 
uch mBy; with the ſame Extent, and one Foot in 
Peſcribe the Arch n Ar; ſo is the Oval finiſhed, and A 
called the Tranfverſe and CD the Conjugate Diameter. 


e V. B. The Centers e and d will ſometimes be with- 
ut the Oval. 


Seral 


beo p R O B. XVI. 
which”! raw an Oval by the Help of a Parallelogram or two. 
eum Geometrical Squares. 


Fig. 17. 
1 


Firſt draw the Line 
Gand make CF CB, 
Wich will be half the 
Line AC; then draw 
parallel to AC; draw 
Ac AD and BE, and 
you will have two 
dquares, ABDE and 
EFH; chen draw the 
1195 Lines AE, BD, 
BF CE, and opening 
\ 3:18 the 


5 
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the Compaſſes with the Extent of AE or CE, place one 

Foot in E, and draw the Arch AC; then with the ſame 

Extent, one Foot placed in B, deſcribe the Arch DF, 

then ſet one Foot in G, and with the Diſtance 64 

ſweep the Arch DA, and with the fame Extent from I 

ſweep the Atch CF, and fo is the Oval LIMK con. 
leated; and is allowed to be the neateſt Oval of ay 
ort, and is vulgarly called the Egg Oval. 


PR O B. XVII. 


Having a Line equal to the given Length of an Oua 
| mate thereof 5 true Oval. 4 6 
{ gt Fig. 18, 
Let AB be the given Line | 
{of any Length); divide it 
rſt into three equal Parts; 
then from the Point , 
with the Diſtance bB, de- A 
ſcribe the Circle Ba Cc; and 
upon the other Diviſion at 
a, draw the Circle Ab Ge. 
Theſe two Circles will in- | 
terſect one another inthe 4 
Center of each, and alſo at the Points d and c. Draw C 


and Fad parallel; alſo Gac and H & d parallel; then 


from c with the Diſtance Ge ſweep the Arch GNC, and 
from d with the ſame Extent ſweep FKH, and you hat 


a true Oval. 
. Rogg XVEL.--. 
7 d at an Oval from three Circles. 
Fig. 19. 
This Problem, in | | 
Effect, is like Prob. 


XVI. For having L. F< 7 i... 
drawn the Line AB, ＋ 

divide it into four {N F 

equal Parts, and on dc EN—} 
the three Points * x 

DCE deſcribe three k \ 
Circles; draw MG, <MN/2> 
6: 


and OF parallel D- 
thereto; and alſo wall 


dra 
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e one za FN, and LG parallel thereto. Then on G, with 
lame the Extent GL or GM, deſcribe the Arch LHM; and 
Dr; upon F with the ſame Extent deſcribe NKO. Laſtly, 
64 — the Point D deſeribe ng and upon * deſcribe 


Im l KIN and the Oval i is fniſhed. 
com- 11: 4 049051] | 
1 5 %% IVA TION” 


by 1 thank you for theſe- n Inſtructions, but 
pray ſuppoſe 1 ng the tranſverſe Diameter of an Oval 
given, how ſhall I be able to 0 tell he — of the Con- 
jugate before J draw it. 

Phil. Very eaſily, as 88 Let the tranverſe Di- 
meter AB (in Prob. XVII. 8 Sh ans fay then the Con- 
jugate NK will be=. 756 ich may be thus 
proved, Take any Number "ae her bai Root; &c. 
may be had without Fractions. - Let us ſuppoſe then that 
4 is = v9 Inches, Yards, Oe. then wilt ad or 45 

be =4, (being 4 of | AB) whoſe Square is =16; and Da 
or DD Sz, whoſe is : Now: 16—4 = 12, whofe 
Square Root is = 3.46 Dd or De. Now 3.46+3.45= 
6.92=dc, and Ce Ab Bag. Now 8 (th e Diameter 
of Che Circles) —the Line A bor. og Na or Kr: 

m_ ＋ 108 +4 .08=NK 9: os. Now to reduce 
| a5 to Unity 1 19. 5 | 


NR 9 wy 
45 1 boy 9.08 : 756, or, 


AB NK AB. NK 
As 124756 :: 12: 9.08 


Therefore from hence you have three Numbers to nd 
a fourth, let the Diameters be what they will. 

Br. [ underſtand it quite well; and I think T can 
2 Fon conjugate Diameter to the Oval in Prob. 


Phil. That you may, if you are certain you under- 
ſtand the laſt Operation. 

Tyr. Obſerve then, this Oval peihg drawn on three 
Circles, I will ſuppole the tranſverfe Diameter AB= 40, 
den will CE F thereof be = 10, Whole cr is = 100 
d of CF'= 1003 both theſe are = 200, the ſq dare Roo 
af which is = 14.14=F 1 md HC + CK=HK 

28.28. 
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28.28. * to prove this, Phils, by your own Me. 


thod, I 
AB HK AB HK 
As 40: 28.28 : 707 
And the Angles 3 D, E, F, G, ba each in # Seat! 
—_— e all roht Angles; ; and therefore let the tranſ. 
verſe Diameter be what it will, you have, the Conjugate 
by this one Rule: 
As4 : .707 ; : any tranſverſe to its conjugate Diameter. 


Nate 
neter 
fore, 


Divi 


1 


Parts at 


PROB. XIX. = 

To draw a true Tangent to any Circle. Farts e. 
| | CD, dr 

1 88 20. | it to thi 


Draw the Circle CA iy F fo i 


Wy and placing one Foot 
n A deſcribe the Semi- 1 
Circ e EBC to paſs thro? nt to 


the Point at B, (called 
the Point of Cie) 


{ Circl, 


then draw the Line EB, Pente 
and it ſhall be a true | Parts 
Tangent to the Point of | 


Contact B; and EC is the Secant : For & Angle | 
EBC being in a Semi- Circle, is a right Angle. | 


PROB. XX. 


To reduce a Circle to a Square. 


Note, As 7 : 22, ſo is the Diameter of any Circle to 
its Circumference nearly true in whole Members. 


Dwide therefore the 
Diameter A D into four- 
teen equal Parts, and at 
ſeven of thoſe Parts at C 
ſtrike the Semi-Circle ; 
then on three or on cle- 


Ircle ii 


qual P: 


ven of thoſe Parts at B „ ther 
raiſe the Perpendicular BE; bend then ray the Line Cane 
DE, and it ſhall be the Side of a Square (very nearly} — Si 

| gullate. 


08 to the given Circle. 


PROUD. 


fore, 1 


parts erect the 


to the Side of 


Firſt, draw the 
Wo Diameters 
\C and BD, 
ather of which 
mil divide the 
cle to 


Auth Part of the 
om CtoE;and 
, then draw. 


C,and it hall 
e the Side of an 


A 


Divide the Side -AB of the 
yen Square into eleven equal 
— and at 5.5 of thoſe 
Parts at e draw the Semi-Cir- 
de; and at eight of thoſe 
| erpendicular 
CD, draw AD, and continue 
the Square at 
E fois AE the Diameter of 
Circle nearly e 
tent to the given 


Ya! in Con- 
PR OB. XXII oy: 
{ Circle being given, to find the Side of a Triangle, Square, 
Pentagon, &c. or, in other Words, to divide it into any 
Parts, from two to thirteen. - 


Kunrck and the 


o 
—ç— . 


cle, and ſet it 


pain from F to | + 


A 
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„ FROB.' *. 
To reduce a Square to a Circle, 


Mie, When the Side of a Square is eleven, the Dia- 
meter of a Circle equal thereto is 12.41 nearly, There- 


Fig. 22. 


- 


Fig. 23. 


uilateral Triangle, or one third of the Circle. 


* 
5 * 


3. Draw 
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Draw a Line from an ny one of the ur r Quarter to 
1 


5 


the next Quarter, as the Line AD or DC, and it wil 

be the Side of an. inſcribed Square, or four ſided Figure, 

. 4. The Diameter AC is the Side of a circumſene 
quare. 

5. Let fall a perpendicular from G to H, and draw 
the Line BH, make HM equal to BH, and draw BM, 
which ſhall be the Side of a Pentagon, .of one. fit Part 
of * — 

The Semi- Wa AE or EC, &c. is the Side 
a Mo or one ſixth Part. 

7. The Line GH is the Side of a  Heptagon, or one 
ſeventh Part. 

8. Divide the Arch AD in two equal Parts in I. 
_ draw Al, for the 82 of an Octagon, or one &ghth 

art. 


9. Divide CF G Ina three: equal Parts a at the Point 


K, and draw CK, which-is the Side of a Nonagon, ar 
nine ſided Fi igure. 


10. The Line EM will be the Side of a Decagon, or 


ten ſided Figure. 

11. The Line EL is the Side of an Endecagon i 
eleven ſided Figure. rate ora 

12. The Line FB or BG, will be the Side of a Do 
decagon, or twelve ſided Figure. 

And thus may you divide the Periphery of the Circle 
into any Number of Parts * 288 any of the 


_ Lines. 
r. I am obliged to you, , and now I ſhall be 
ay to have ſome Inſtructions in Tigonom, 

Phil.” I am ready, Tyro, to do you any ervice; but 
it will be very neceffary firſt of all that you ſhould 
underſtand, at leaſt” know ſomething 
Legarithms, for tis by them that we work the Dochiue 


of I riangles, &c. 


. Vn. 


07 the Nature and Uſe of Logarithms. 

1. Of the Nature , +Logarithms. 
Tyr. What do you mean by Legaritbms? | 
hil. Logarithms are artificial Numbers in arithme- 
tical Progreſſion; firſt contrived by that indefatigabl 
Nobleman Lord Napier, Baronof Mer chifton in Scotia * 


of rb Nature of 


* 
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sto n the Year 1714, and finiſhed by our n Coun- 
wil N ryman Henry Briggs, of Oxford. 

ure, MW Tr. I wiſh you could tell me the Nature of con- 
bed mucn ng a Table of Logarithms. 

Phil. That. would be impoſſible in this " =" nor is 
raw WM ſo neceſſary as to tell you the Uſe of them; but, how- 
3M, WW ever, I am willing to ſatisfy your Curioſity as far as 
Part Room will allow of. 
| 1. Let there be any Series of Numbers in Geome- 
e of MW tical Progreſſion, and a Series of Numbers in Arith- 
1 metical Progreſſion placed over them, thus, | 
one Ml A. Prog. O. 1. 2. 3. 4. 5. 6. 7. 8. 9. Oc. 

: G. Prog. 1. 2. 4. 8. 8 32. 64. 128. 256. 512, &c. 
nl, r, | 
duch 2. A. P. o. 1. 2. 3. 4- 5. Ce. 

| G. P. 1. 10. 100. 1000, 10000, 100000, tc, 
oint WE Theſe Numbers are increaſed tenfold in the Geometri- 
1, or Meal Progreſſion, and the Numbers above them in Arith- 

netical Progreſſion. are the Indexes or e of the 

1, proper Logarithms belonging to them. 

5. I do not underitand, Oy what vou mean by 
* Aha to their proper Lo arithms. 


m of the following Table. 
| Numbers. Logarithms, 
1 do. ooo | 
gin - \ 4.00000 : | 
i; | . | -. + noe . 2. oo | 
1000 | 3.00000 £ 
but „ 19660; .-{}| 4.00000 3 
zou lc I 5 er 1 


bine 4. Now from Unity or Number 1, there is no In- 
&x or whole Number till you come to the Number 10; 


de Number 10, and every other Number from 10 to 


100 has 1 for its Index; thus the Logarithm of 5 is 
a6g8970, o 4% is 0+845098, which. have no Index, but 


Whole Number before them; but from 10 to 100 the 
X is 1. Thus the Logarithm of 95 is 1.977723. 

+ - Again all Numbers from 100 to 1000; have 2 for 

N 4 their 


Phil, You will ſoon underſtand this by the very firſt 


the Logarithms are like Decimal Fractions) without a 


_ — — — © - 
- : _— - is 
— — — — = — = _ — — . 
— pA - 
DC V2 l = 


— KEE bod Sv wy R. 22 


— ——— — 


2 — _ —_ oY P 


—— 


X = 


1 — 2 
— 


— — ꝙ＋— 
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their Index and a Number beſides, -which look like 3 
whole Number and a Decimal after it. Thus the Le. he I 


garithm of 954 is 2.979548. 
5. So alſo all Numbers from 1000 to 10000 will hay Index 


3 for their Index; thus the Logarithm of 9541 U 1738 
3.97959 444. 1 | Numt 
See another Example. Note 
Numbers. || Logarithms.| 1 

954 2.979548 

95-4 1.979548 

9.54 [9.979548 

+954 9.979548 


. 7% % 
00954 22228 


1 


Thus you ſee that when the Number conſiſts of; 
Places, the Index is 4; when it conſiſts of 4 Places, 
the Index of the Logarithm is 33 &c. Always obſerve 
the Index is 1 leſs than the Number given. 

Jr. Now, Sir, I underſtand =_ but I ſuppoſe it 
would be neceflary to have a able of Logarithn, 
would it not? IEEE ts | 

Phil. Moſt certainly, and tho' Sherwin's Tables ar 
counted the beſt (or as good as any) yet there are many 

others that will equally anſwer your Purpoſe. 


2. Of the Uſe of the Tables of Logarithms. 5 

Hr. How may I moſt readily find the Logarithn i Ade 

any Number? | Got | | _ 
Phil. Tis fo eaſy, that there needs ho farther Direc- 
tion than this: Turn to the Number itſelf in the Ti 
ble under N, and againſt it you will find the Logarithm, 
to which prefix the Index, 1 Place or Number leſs, 2 
before directed, provided the Tables have no Index, # 
fome have not. Thus you will find the Logarithn & 
46 to be 1.662758, of 540 to be 2.732394, and of 98 tobe 

2.994317. But if you want a Decimal of a mixt Num- Sub 

ber huppole 547.6 tenths; look for the Number 5% Liar 

carry your Eye in the fame Line or Direction to Logar 

the right Hand till you come to the Column that? 

under 6 at the Top of the Tables, and you will fn 


— 


| + The Uſof 
«£2; 11. 84825 


 Logarithm of the 
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the Logarithm to be 738463 ; and-the given Number 11 
having 3 Places of F1 utes, { biz. 547) 1 conclude the 9 


Index muſt be 2; therefore the true Logaritbm is Ul 
2.738463, The fame is to be obſerved: for any other | 


Number or Numbers. . _ li 

Note, Thusbyhaviegany arithm you may find the Number i 
B ' ; © | 

NE Rent nem A 

3. To find the Logarithm of 4 Vulgar Fractinn. 


Firſt find the Logarithm of the Denominator, and 
then take the Logarithm of the Numgrator out of it, 
and you have the Lngarithm of the V ulgar Fraction, 

Example. Let-the.Vulgar Fraction be 554. 

The Logarithm oſ the Devieminator, 432, is 2.635484 
The Logarithm of the Numerator is 1.732394 
The Logarithm of 242 =4 is 90300 

If it be a mixt Nuniber, reduce it to an improper 
* 7 — the * of the 8 
out ot the Legarmhm of the Numeratols I mus you 
vill find 47 11 i whoſe Legaritim is 167745 5- 

Pered38.s ot 10 wr A RE + 
ithms in multiplying one Number by 
- : andtber.” 1 


* "4 7 


Add the.Logarithms of the Multiphicand. and Multi- 
= together, and the Sum is the Logarithm of the 
Multiply 83 Logarithm = 1.919078 
by , 12 Legarithm = 1.079181 
SEE. © F | 


044 wana 1 U. — — —_— 
Product 99⁵ WE: L 2.998259 

Diviſion by Eygarithms. | 
ibm of the Dixiſar out of the 
| ividend, and the Remainder is the 
Legarithm of che Quotient. 
OY ty £1073 Cali 2 > +, WT * 0 FE ö 11.56 5 
= 91. 1919 7 NS Nd 2 1 Dixide 


1 * . * — * x " 
— - Fg - I” 4 1 1150 iti &a* 81. 


Subtract the 
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Divide 648 by 727. 
Logarithm of 648 is 2 197775 
PER of 72 3 1.857532 
Quorient or Anſwer 0.954243 
— — a 
So alſo the Quotient of 434-34 by 7. 621 is $7=2, 755874 
To extra#t the $ quare Rove... 


Divide the Logarithm of the X Number by 2: and 

the Quotient is the Logarithm the Root required. 
What is the Square Root of 1445 

; R 2:1 de. 


Isel Anſwer, 
So alſo the Square Root of * * is 83. — ves 
Logarithm is 1.725911. | 
Cube Root. Af gvim ; = 
Divide the Logarithm of the | your Number by : 3, and 
you have the Logarithm of the o_ png me 
I demand the Cube Root of 7 5 
I r r of 729 is 2. 862728 | 


SY DS.” 


Divide by a 954242 Anſwer, 
What is the Biquadrate Root of 62377 
The Logarithm of 625 is 2, 25830 


Divide by 40.698970 Anſwer. 
. 2 1 5 4 O GU. E big 
* Of Tr rigonometry. ' 3 ry 


$S'E/2© T5121 
Vr. 12 Am afraid 1 ſhall not be able'to underſtand any 


Thing of r 
Phil. You always had. this Fear; but, however, | 
commend you for it, ſince it does not conquer you! 
Reſolutions to try at that Which is propoſed to you: | 


muſt own tis very modeſt in you; but yet — 
new,. 


give y 
Service 


u: ] 
ever 


I (which I ſhall more 
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knew, Tyre, but what you could always underſtand any 
Thing that has hitherto been propounded. | 

Tyr. But how am I to work Trigonometrical Queſ- 
, ? ' 


tons! i | 

Phil. By the - Logarithms, as I faid before; but you 
muſt find out the different Angles, Sines, Tangents, and 
Scants, by .meaſuring them upon a Scale of Chords, 
dines, and Tangents; though the beſt Inſtrument is a 
$:2or, becauſe you may then draw your Circles larger 
or ſmaller at Pleaſure, * 6 

Tyr. But I don't know at preſent what a Sector is, 
and how can I know its Uſe ?.. * 

Phil. J ſhall ſhew you the Uſe of this, and ſeveral 
other Inſtruments, by and by; but, however, I will 
give you here a little Idea of it, which will be of ſome 
dervice. B51 N e 


oy the Sector. | 


The Sector is made like a common Rule, uſed by 
Carpenters, &c. but of various Sizes, ſome being (when 
mut) 6, others 8, 9, or 12 Inches long, which are called 
bor 12 Inches in Radius.  _ „ rk © 

As there are a Variety of Lines upon this Inſtrument 

| falls eat of hereafter) it will 
be ſufficient for the preſent to ſpeak only of the Line of 
Lines, Chords, Sines, and Tangents, as follows: 

1. The Line of Lines (marked L) runs from 1 to 10, 
and you may call the firſt 1 Ten, and then 2 will be 20 
3, 1 to 100, | | 

2, The Line of Chords (marked C) runs from 1 in 
the Cepter to 60. | | 

3. Het Sines (marked S) begin with 1 and end at 
9. An 

4. The Tangents (marked IT) run from f to 45. 


N. B. Here you are particularly to obſerve, that the Radius is 
wah equal to the Chord of 60 in the ſame Circle. That is, 
et the Sector be ſhut or opened at Pleaſure, then ſet one Foot of 
the Compaſſes in a little Braſs Point on the Chords, and extend the 
ather Point to 60 on the other Leg of the Sector, and with that 
Diſtance deſcribe any Circle, then that ſame Diſtance will reach from 


w to 90 on the Sines, and from 45 to 45 on the Tangents. 
MTN Ns6 Dr. 


— 


— 
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Vr. I heartily thank you, Sir, but could wiſh you MI che 
would demonſtrate it to me by ſome e kame fr Wha 
ample. | T 

Bil. —— 1 

then 1 fay | ſerve 
Chord of. Pry Tal 
the Sine of go?, tor, 
and the Tangeni or 1h 
of 46" 1 „ are all the 
2 For de- Chor 
cribe the Cir- bo 
cle ABCD,then a croſs 
take the Radius made 
AG or GC, or C 
and open or youl 
ſhut the Sector ter A 
till AG or CG Diſt: 
will reach from Pleal 
- _ on the - 
Chords croſs- | | he | 
ways, or from P Com 


Leg to Leg; with this Diſtance, and one Point br K Gut 
Compaſſes in C, deſcribe the Arch GFE, and draw Ch tance 
ſo wil CF be the Chord of 60% q ſcribe 
2. Biſect the Quadrant BC go? , and make CH=4z) = 
and draw the Secant GHE. a Vic 
3. Draw the Tangent, BE and CE; I ſay then that the 2. 
Chord of 609, viz, CF, the Tangent of 'or CH= al the 7 
and the Sine of 900, viz, GB or GC, are all eq . 
Radius, and conſequently equal to one another. Do Thall 
you underſtand it now? * 
Yes, Sir, very plainly. Sine 

Pha, Then we will proceed to ſome practical Op g. 
rations. 


8 E C T. U. 


Of Plane Tri gonometry. 


Tyr. If there be any Thing more neceſſary for 
- know, dear Phils, let me beg you will explain 


to % I think there is ne Ser Necellity but how- 
ever, perhaps a full drawn Scheme to unfold more 0 


| you 
. Xa 
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the Nature of Sines, Tangents, &c. may not be amiſs: 
* ſay you? 
. 9 Ob. return you Thanks for your Care, 
ſerve then, 
Take the der- 
ur, and open 
or ſhut it till 
the Line of 
Chords from 
bo to 60 
croſsways be 
made to AG 
or CG (or if 
you like it bet- | 
ter any 1 AL 
Diſtance . 
Fleafure)then | 
acing one 
t of the 
Compaſſes in | 
Cwwiththe Diſ- | 
tance CG, de- dos IH 


(or make 


GE 
2 Mark at E) and draw CE, which i is the Chard 6f 609. 


2. From C raiſe the Perpendicular CF. „and it ſhall be 
the Tangent of 60. 


. From the Center G draw GF through E, and GF 


ſhall be the Secant of BO. 
4. Let fall the Perpendicular EH, and it ſhall be the 
Sine of 666 


5. The Line HC is tho, verſed Sine of boo. 


The remaining Part of 8e eee to 90?, vix. BE 
is nt for the 3 CE 609 + EB 30*=go*. Now the 
Sine of BE is KE, which is the Coline of CE; BI is the 
Tangent of zo, which i is the Co- tan of CE; Gl 
is the Secant- of 30 and BK is the verſed Sine of 30. 
N. Rok Pra Pray remancber that the verſed Sine and Sine Complement, 
Radius or Semi-Diameter, 
= you underſtand it? 
Ir. 
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Tyr. I underſtand it very well, except that I cannot 
ſee at preſent that the verſed Sine and Sine Complement 
are equal to the Radius. 

Phil. That's ſurpriſin ing. Cf then firſt the verſed 
Sine of CE is CH, the Sine Complement of CE ix 
KE=GH; now CH+KE or GH=GC the 1 

Again the verſed Sine of the Arch BE is B 
the Jine Complement of BE is EHS GK; now Ky 
GK=Radius GB. 

Tyr. Now: I underſtand it plainly. 


„„er. III. 


/ O Plane Trigonometry. 
Hy. P Pry how do you find the Sides of a rat 
ria 

P Very eaſily, by making either the Baſe, the 
Perpendicular, or er Radius of a Clrde 
as will be ſhewn by and by. And the Relation and 
Proportion to each other m pd be ſeen by the following 
Obſervations drawn from the foregoing Fir igure. ef 


OBSERVATION I. 


f , 


As the Coſine is to the Sine, fo is the Radius to 


the KE::GE:BI. viz. As KE: EH: GC: CF, or as HE; 


OBSERVATION IL | 
As the Radius is to the Sine, ſo is the Secant to the 
Tangent, viz. as GE:EH::GF:FC. 


OBSERVATION UI. 


As the Sine is to the Radius, ſo is the Radius to the 
Co- ſecant, viz. as EH: EG:: GB: ee 


OBSERVATION. IV. 


As the Tangent is to the Radius, ſo is the Radius 


to the Le viz. as FC: CG: Noth BI. 
l 0B- 


cularly 
; Tria 
in Mi 
ples to 
to, or 
to eacl 


or Side 
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OBSERVATION V. | 


From the foregoing Obſervation it appears, that the 
Rectangle made by the Tangent and Co-tangent of any 
Arch is equal to the Square of the Radius, - 


 _.OBSERVATION VI. 


Every Triangle has ſix diſtinA Parts, that is three 
Sides and three Angles ;: any three of which being given, 
except the three Angles of a plane Triangle, the other 
three are eaſily found. 4 


OBSERVATION VI. 
The Angles of a Triangle are meaſured by a Scale of 
lane Wl Chords, and the Sides by a Scale of equal Parts, or found 
by the Rule of Three in common Arithmetic _,, 


OBSERVATION VI. 


and If any Angle be given larger than go®, and cannot be 
ring WY found in the Tables, then work with the 
. Wl thereof to 480?. Fane 295 713538 | 


OBSERVATION IX. 


to From the foregoing Obſervations it is very, eaſy to 
. perceive that whatever Part of a Triangle is required 
to be found, there are in any Table of * p pram (parti- 
cularly Sherwin's) the Sine, Tangent, and Secant, of ſuch 
F a Triangle ready calculated, and that if the Sides be given 
the in Miles, Rods, Yards, Feet, or Inches, and the An- 
es to any Degree; that the Sides and Angles oppolite 
to, or anſwering ſuch Sides, will always be in Proportion 
to each other. This being duly confidered, any Angle, 

the er Side of a Triangle, may be found as follows. 


OBSERVATION X. 
one Side of any right-angled plane Triangle be made 
tins WM "= Radius or Semi-Diameter of a Circle, the other two 

Loaes will become Sines, Tangents, or Secants ; and the 
lame Proportion as the Side made Radius has to the Ra- 


| dius, each of the other Sides will have to the Sine, Lan- 
B. ent, or 3 it repreſents, as will more plainly 


ee following Figures. 


* — - —— — — — 4 — 
- - - —— — — _— 


Complement 


1 
ö 
g 
10 
1 
q 
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A 
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- 
SECT, 
* 
- 
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S (©; ©: TD. I;: 


A farther ee of the Dedriue right- 
riangles, every Side thereof being 18 


ius. 
-C A 8 E 8 


i then — Triangle 
ABC, let the Perpendicular (or 
Cathetus) BC be made Radius. 
Firſt ſet one Foot of the 
Compaſſes in B, and extend. the 
other to C, and {weep the Arch 
CD (which ſerve fa is Part of a 
whole Circle, whoſe Semi-Dia- 

meter is BC). "Then, une: 


if. The Arch CD is A Aide of the 1 1 
2dly. CA” tis evident. is the Tangent of the guy 


_ ady. B Al is the Secant of the bine Angle 


3 Therefore, 
| As Radius Ir Sine of 90 BC: BC 
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Fig. » 


now Radius): J 
Oe ART CA the An en 
As BC: Radius i(or. Sine of ae : the * AC: 
the Tangent A C. Den the Secan 
e E U. acl 
I Fiz. 2. 


1 PTY the Baſe AC- 
Radius, and letting one Foot of 
the Compaltes in A, ſweep 
the Arch DC, which is — | 
| Meaſure of the Angle A 
Z is the Tangent, and A 3 
the Secant thereof; and the 


— holds good as im 


deſcrib 
then 1 
Figure 
the A 
Meaſu 


Sine 


and C 
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S A6 EB 
The Hypothenuſe being made Radius. 


gled . 
made WM 1. Set one mn 1 the 
cCompaſſes in A, and ex- 
tend open to B, and 
leſcribe the Arch B D, 
ben it is evident by the 
A" WY Figure in Sect. II. that 
} the Arch B D is the 
Meaſure and B C is the 
sine of the Angle A, %% 
and CD the verſed Sine. ye f 
Again a BET» - 
0 2. Set the Compaſſes on B, and with the Extent B A 
Weep the Arch AE; which is the Meaſure of the An- 
de B, and AC is the Sine thereof: Therefore tis 
at BW evident that every Side is the Sine of its oppoſite Angle, 
B. ud the Proportion is. | | 
| As Radius or Sine of the Angle at C is to the Side AB, 
bis the Sine of the L. B to the Side AC; and ſo is the 
dine of the . A to the Side B C, &c. In ſhort, the 
2 Proportion is the ſame as in the Rule of Three in common 
s) :: WM Arithmetic. For the firſt and third Terms, and the ſe- 
f. cond and fourth Terms, muſt be of one Name. That is, if 
de firſt Term be an Angle, the third muſt be an Angle; 
f Side, the third muſt be a Side; and fo alfo what- 
Ac: Ver is required muſt be your ſecond Number, and then 
2 your fourth Number will be the Anſwer to the Thing 
— as in the Rule of Three. See Obſervation VII. 


7 underſtand it plainly. 
> bil. Then we will proceed to 
yo: SS I. 


Practical Trigonome y, or to meaſure or find the Sides 
or Angles of any Triangle. 
Tyr. How am I to find the Sides and Angles of a 


Triangle ? 
Phil. If an Angle be required, let your firſt Number 
eee Side; if a Side be required, let your firſt Number 


be 
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be an Angle, or the Sine or Tangent of ſuch an Angle: 
Then work as in the Rule of Three Direct, by the ge- 
neral Rule in Caſe I. &c. - | 


A Explanation of other Signs. 


S ſtands for Sine. Sc for Co- ſine, or Sine Complemen, 
T for Tangent. Tc for Tangent Complement, or Co- 
tangent, Se for Secant. Cs for Co-ſecant. C. for Angle, 
2s for, Angles. Ar. Com. for Arithmetical Complement, 
X for Difference. Z for Sum. Obſerve likewiſe, in Tri. 
gonometrcy and Navigation, when the Sides or Angles of 
a Triangle are marked with a Daſh, thus (—), it ſignifies 
they are given; and when marked with a Cypher, 
thus (o), that they are required. | 

| Theſe being underſtood, we will proceed to the ſeven 
regular Cafes in the Doctrine of a right-angled Triangle, 


as follows: c 
| c A8 E 1. 


The two acute Angles A and B, with the Baſe AC, being 
Liven, to find the Perpendicular BC. 


Theſe Problems are performed three different Ways 
as under, but in all of them you have 


A general Rule. 


Add the Logarithms of the ſecond and third Terms 
together, and from their Sum ſubtract the Logarithm of 
the firſt Term, and the Remainder is the Logarithm of 
the fourth Term (or Anſwer) required. fs 
1. By making the Perpendicular B C Radius.“ 

* See Fig. 1. in the laſt Section. 


As the T of the . B 51 zo! Log. 10.099395 

To the Baſe AC i 5% Log. 20555 

So is the Radius 82 Log. 10. * 
(Having taken out the top Log.) 12.1 98362 
To the Perpendicular BC 1 14+ "3x Log. 2.058957 

2. By making the Baſe AC Radius: $4.5 
ß dee Fig 2. in the laſt Section. As 


” 


— 


ngle: 
e ge. 
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As the Radius Log. 10. 
To the Baſe AC 144 | Log. * inne 
Budde T of the < 4 C A38% 30 Log. 9. 900605 20 8 


7 thoPerp. BC 114.5 (abating Rad. JL. 2.058 967 
gay. By making the Hypothenuſe AB Radius.* 
.  '* See Fig. 3. in the laſt Section 


As the S of < B 527 30 Log. 9.893544 


To the Baſe AC 14 44 Los. 2.158362 
$0 is the S of the S A 38? zo Log. 9.794149 


(Abating the to from this) 11.952511 

nl o the 2 2 114.5 Log. 2.058967 
Tyr. Theſe Examples appear very plain to me: But 

In the Explanation of the Signs you mentioned ſome- 


thing about Arithmetical Complement, or Co- Arithmetic, 


[cannot fay I underſtand that at preſent. | ; 
Phil. The Arithmetical Complement of a Logarithm is 

et it wants of 10.000000 or 20000000, and is found 
by ſubtracting the given Logarithm ( whether of a Sine, 
angent, Secant, &c.) from 10,000000 or 20.000000. 


Thus, 
From 10,000000 
Take the Log. Sine of 517 3o' | 9.893544 
Remains the Arithmet. Com. o. 106456 
5 3 | 
From x 20.000000 


Take the Log. gecant of 519 30 10. 208851 


1. — — 


Remains the Arithmet. Com. 9.794149 
Tyr. 1 underſtand it plainly, but pray what is the 
Uſe of this? | 
-Phil. In all Caſes where Radius is not in the Pro- 
portion, (as in this laſt Example inſtead - of the 
Term or Sine of 51 30, I uſe the Arithmetical 
Complement of it for the firſt Term, and ſet the 
other two Terms under it as before, and now add all 
tie three Terms together, and from their Sum ſubtract 
vs, and you have the Anſwer. Tes 
us 


0 


. 
— — — — ——— — — —— — — — p — k 
. — m > — . 4 = = © - - - — — —— 
—— * — = . — _— » - — 
— — — — — — — * — — _ — — * LC 
hog — - — — — — — By = — — — — — 2 
= - — 


2 . THE YOUNG MAN“ 


Thus in the foregoing Example. 
To the Baſe AC 144 2.158362 
So is 8 of <A 3810 9.794(49 


To the Perp. BC 114.5 (abating Rad.) 2.058967 | 


add 


' 


>” 


Same by Gunter, 


Always remember to extend from one Term to the 
Term'of the fame Name on the ſame Line; and that 
Extent will reach from the other Term to the Anſwer, 
on the ſame Line, be it Sines or Numbers, cc. 

Thus I ſet one Foot of the Compaſſes in 519 30 in 
the Line of Sines, and extend the other to 38? 3o' (its 
Complement) in the ſame Line: This Extent I carry to 
the hs of Numbers, and ſetting one Foot on 144 
(= AC) I turn the other backwards and find it touches 
wy and 1 Parts, viz. 1144, the Perpendicular BC as 
before. Take this for a general Rule. We SR 

Dr. I thank you, kind Phils. 


ll ts + u 
The two acute Angles A and B, with the Tas AC, being 
given, to find the Hypathenuſe AB“. | 
* See Figures 1, 2, 3, in Section IV.” 


1. By making the Baſe Radius. 
As the Radiuhs Log. 10. 


To the Baſe AC 44 2.158362 
So is the Secant 705 < A 38 30 as add 


To the Hypothenuſe AB, v:z. 184 1 Ihe 21" 
(oabating Radius) 4.7 8.264818 


I Not, The Secant of any Arch or Angle is found by ſubtrafting I To tl 
he 1 ithm of the 4 Co — that Arch out of the, do is 
double Radius, viz. 20. 00000; thus, let the Secant of 38 30 de (ab 
required; the Sine of its Complement, wiz. 5130 ĩs 9.893544» which To tl 
taken out of 20,000000 leaves 10. 1064 56, as above. L 


| 5 By 
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2. By making the Hypothenuſe Radius. 


As the 5 4 B 5e %% . Log. 9.893544 
Tothe Baſe AC 144 © 2 158362 
Co is Rails. 20 {4 1/7": * add 
To the Hypothenuſe AB 184 2.264818 
3. Or by making the Perpendicular Radius. 
As the TB 51 % Log. 10099395 
To the Baſe AC 144 9 2. 158362 
do is the Secant of 4 4 5¹⁰ 30 10. r- 
Abating the top L Logarithm) 3 364213 
* nn AB 184 2.264818 
| C A. 8 BI - HI 
5 two acute * A and B, with the H > AB, 
being given, t0 \ find the Baſe Fol | oo 
1, By making the n _—— 
04 Radius og 9: 9.90. WY; 10. | 
To the H pothenuſe AB 134 2.264818 1 
Jo is che S of £ B 51 300 9. 164918] add 
To the Baſe AC 144 20.158362 
Remember when add theſ ether to ſubtract the 
. for the Aer. ee 8 r 
2. By making the Baſe Radius. 
As the de of 4 A 38 zo! Log. 10. 106456 
To the Hypothenuſe AB 14 2.264818 
$0 is Radius + 10, 832 
To the Baſe AC 1 144; as above 2.188362 


Ne B Low cher Perpe ndicular Radius. 


As the Se of 519 30 * Com. Log. 9.7941 oe 
To the H henuſe "AB 184 755550 add 
do is the T of 4 B 5% 30 10. 99395 

(abating double Rad. ) 15 


To the Baſe AC * 18e 
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CAS E 


The Boſe AC, and Perpendicular BC, bein eiuer, 
"the two acute Angles A and 


* B y making the Perpendicular BC Radius. 
© 114.5 5 "_ 2.058967 


As the Perpendicular B 


To thi Rains 10 
So is the Baſe AC 144 


IV. 


10. T28 
1560 £01”; \ 2:158362} 


| Toe lr 


Whoſe Complement to go® or aright Ang 


the < A. 


2. By making the Baſe AC Radius, | 
As the Bale AC 144 . us: 


a 
4 1 o 
ww # - — 


To the Radius 


10. 
So is the Perpendicular BC . 4 od 2 ang 


To the Tof the & A 38 30 
Whoſe rr to 90? is 6 


58 6 the 


The Baſe AC, and the 1 A 


d the two Angles A and 
1. By making the ae AB Radius. 
. 2.264818 | 


As the Hypothenuſe AB 184 


To Radius or Sine of go? 
SO is the Baſe AC 144 


To the S of the < B 51? 3 


Whoſe Complement } 1s _— 30' the < 
C A 


3 
the Eypothenu 


* B. Firſt an Angle muſt be found by Caſe IV. 


„r the Hypoth. Radius to find the Hypoth, 
Log. | 9.893544 


1e S of 9 30 


To the Baſe AC 1 
So is: Radius 90 * 


*. ET al 


E. 


To the Hypothenuſe An, 


being given, th 


A. 
VI. 
The Baſe AC, and Perpendicular BC, being given, to „. 


» ft * 
* f ag . 


4 
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to fu | KDE > 
The Baſe AC, and the Hypothenuſe AB, being given, to find 
2 8 2 acute . 8 
1. By making W Radius to find the Angles. 
As Hypothenuſe 184 Log. 2.264818 
g add F . 
A To Radius or Sine of go? +44 . 0 
* $ is the Baſe AC 144 3.466 :. 
8* uro the S of the Angle B 519 30" 9.893544 © 
Whoſe Complement is 38930, the Angle A. 
f And, 
. As Radius Log. 10. 
| add To the H pothenuſe AB 184 2.2648 18 
so is the S of the < A 38 30 9.794149 
To the Perpendicular BC 114.5 9 2.958967 
EL Geometrically. > "pens 
Any of the foregoing Caſes may be wrought geome- 


WW tically, by a Scale of Chords and equal Parts. 


FEOF ER IRR 
In the following Figure let the Baſe AB 144, and the Angle 
25 30 CE and the 22 AB, Perpeg- 
dicular BC, and the Angle B required. | 
. Fig. 1. 
Firſt draw the Line or 
Baſe AC at Random, and 
from any diagonal Scale, or 


| Scale of equal Parts, take . , | 

' 144, and ſet it from A EF; \ 

th. % C; and from C raiſe 8 n- 
the Perpendicutar CB, then 3 . 
take 60% off the Line of A< FZ 7 — 0 


a Chords in your Compaſſes, 
and ſetting one Foot in A deſcribe the Arch DC, and 
from the ſame Line of Chords take 38 zo and ſet from C 
op 0 P, then draw AB through the Point D till it guts he 
Perpen- 


— 


* 
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Perpendicular in B; then if you meaſure AB upon t 
5 v6 Scale, you will find it 184, and BC 114. 5 1 


 BC=49.78, and the An- 


Side BC 49.78 the S of the Angle A 930, the _—_ 
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You may find the Angle B by the fame cho, 
making BC = 60 on the Chords, and ſtriking the i 
CE, which if meaſured on the ſame Chords, will be found 
=c1* $d%:-/- 9 4 

. Tyro, I have given you a full Deſcription of 


the Nature and Proper 4 of right-angled Triangles in 
an 


all the various: Caſes ; if you now turn back to Sec. 
tion IV. you will more fully underſtand the Proportion 


of the Sides and Angles laid down in the three Obfer. 


vations thereunto belonging. 


„ 
| Of ablique-angled Triangles. 
Thr. I underſtand very well, kind Philo, what you 
have hithfto ſhewn me, and now beg your farther 


Inſtructions in oblique Triangles. 
Philo, I will, but then I ſhall not work every Problem 


or Queſtion as I have hitherto done; yet I will not leave 


you wholly without Examples ; for I ſhall give you the 
real Proportion that the Sides and Angles have to one 
another, and then the Operations will 


Work the ſame as in the foregoing Examples. 


A8 E I. 


Two Sides and an Angle oppoſite to one of them brine 
given, to Find 40 2 — 4 


Fig. 1. 


In the Triangle ABC 
let the Side CA=30 Parts, 


le B=37® be given, to 
find the obtuſe Angle at A. C 


| | Proportion. © | 
As the Side CA zo: the S of the Angle B 3) f: the 


t 


eaſy, and the 


ing giv 
to findt 
togethe 
, | 
cular ! 


>} 


: the 
(wer. 
Nat 


o?, and 
W the right Angle D be- 
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Vite, The three Angles of every plane Triangle (as was 
ſaid before) are equal to two right ones, or 1800: Thus 


CAS EB N 


Anole B 37, the Side AC zo, and the Angle C 509 
ye” 1 to find the Side AB. 8 


Proportion. 
As the S of the Angle B 37: the Side AC zo: : the 8 
of the Angle C 50? : the Side AB 38. 19. 


CASE 


The Sides CB 49.78, and CA zo Parts, and the Angle 
Cro? being given, to find all the other Parts and 
Properties. 


Firſt, Having drawn the former —_ Triangle 
ABC, I divide it into two right-angled Triangles by 
the Perpendicular AD, and then proceed as follows : 


| Firſt, - 
The Side AC zo, the 
Angle at C 


239 


Fig. 2. 


ing given, 'tis required 
o nd the Angle CAD, 
_ with the Baſe 
CD, and Perpendi- 
cular AD, 'S 


bd. - 1 
19-2 D 19-2 E113 
Now to find the Perpendicular AD, you will firſt note, 


tat the Angle CAD muſt be = 40? (being the Com- 


— of the Angle C 500 to a right Angle) therefore 
the 


Firſt Proportion. 


As Radius or S of go? to the Hypothenuſe CA zo, ſo is 
the * of the Angle C 50, to the — AD 
22.9 rarts, 

Second Proportion. 
As Radius or S of go® : the Hypothenuſe AC zo Parts 
: the S of the Angle CAD 40? the Baſe CD 19.2. 


O CASE 


| 
| 
| 
't 
J 
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X As t 
In the Triangle ABD (in the preceding Fi; ure) let n 15 
be given the Side AD 22.9, and the right Angle (+ 1M pleme! 
to find the Sides DB and AB, and the Angles DAB 
and B. "TN 
PFirſt, 8 2 
n 
To find DB, take CD 19.2 out of the whole Sits —— 
CB 49.7, there remains the Baſe. DB zo. 5: So vo or not 
have the two Sides of the Triangle DAB, viz. DBS DAB: 
30. 5, and AD=22.9, and the Angle at D a right one: of the 
therefore as the Perpendicular AD to the Radius, ſo i Tr. 
the Baſe DB 30.5, to the T of the Angle DAB 5ze. plain 
Now the Angle B is only the Complement of 1M three / 
Angle A to go?, which is 375%. | of Ch 
| . Phi 
. Secondly, 1 
To find the Hypoth. AB, this is the Analogy or Proportim will be 
As the S of the Angle DAB 53? to the Baſe DB zo. 5; f * 
is Radius to the Hypothenuſe AB 38. 19 (or 38.2 nearly.) — | 
And thus you have the Angle CAD 40? + the Angle ory 
DAB 53*= the Angle CAB=93?. - * 
* | di 
CIASE24. Y, ths 4 
The three Sides of an oblique angled Triangle being givin parate 
4 ro find the r wth . : angle 
1. Now to find the Segment EB, the Analogy is, Tag 
As the Baſe CB 49.7, to the Sum of Sides CA ann 
AB 68.19; fo is the Difference of the Sides CA and A Parah. 
viz. 8.19, to the Segment EB 11.3. Now take this cu on 2 
of the whole Baſe CB 49.7, the Remainder is EC 33.408 4. - 
of which CD is 19.2, and DE 19.2; therefore CD 199... 
taken from the whole Baſe 49.7, leaves the Baſe of UW. - 
Triangle DAB=30.5 and thus you have all the Sides i Ci 
the two Triangles CAD and DAB; therefore, lee : 
to be 


2. To find the Angles DAB and B. 


As the Hypothenuſe BC 38.19 to Radius, ſo 1s th 
Baſe DB zo. 5, to the Sine of the Angle DAB 53*, whole 


Complement to 9o is the Angle B 379. 7 
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3. To find the Angles CAD and C. 


As the Hypothenuſe CA zo, to Radius, ſo is the Baſe 
CD 19. z, to the Sine of the Angle CAD 40%, whoſe Com- 
plement to 909 is the Angle C 50. 


Proof. 


From the foregoing Operations all the Parts of the 
Triangle CAB are known; and though it is difficult 


Side fometimes to tell whether the Angle at A may be obtuſe 
0 or not, yet by theſe Methods it is ealtly found; for 
DB DAB=53%, CAD AO, now 53* + 40? =93*= the Angle 


of the Triangle CAB. Do =_ underſtand it, Tyro ? 

Tyr. If you can by any Figure yet more clearly ex- 
plain this Matter, by ſhewing me how to meaſure the 
three Angles of an oblique-angled Triangle by a Scale 
of Chords, I ſhould be thankful. 

Phil. J will endeavour, Tyre, to do it; and you muſt 
remember I told you, that ſometimes all the Angles 
will be acute, and never but one obtuſe, which will al- 


ways be the Angle oppoſite the longeſt Side; and all of 


3 dem will be =180?; and you may find each Angle as in 
* other Triangles, by making each Side Radius (on any 


Scale of Chords) as by the following Figure. 
EXAMPLE. * 


= [ demand the An- 

ties A, B, and C, ſe- 
parately, of the Tri- 
angle ib 


Kd 
Firl, I take the 4 — 
Line AC in my Com- . E 1.” 
— and make it a — 
arallel of 60 on the Sector in the Line of Chords (or 


on a mall Scale) and ſweep the Arch AD; and with 
the ſame Extent, one Foot in B, ſweep the Arch EF; 
then take AD and meaſure it on the ſame Scale, you will 
had it 49 15, and EF zze 15%; that is, the Angle 
Cis 49 15” + the Angle B 33 15 is =829 30'; there- 
fore the Angle A, viz. the Arch CG, will be found 
to be 97 300, for 97 30 4 82 30'=1809. 


O2 Note, 


Py - << —— — at UN * 1 
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Nete, You cannot meaſure CG at once, being aboye 
60? therefore prick off 609 from CG to D, and male 
a Dot in the Arch CG at D; and then take the Re. 
mainder DG, and you will find it 379 30“: Or make 
a Dot at Random, any where in the Arch CG and 
meaſure the two Parts ſeparately, you will find it the 
ſame, viz. 97 30'. 


. VII. 


Of Spherical Triangles. 


Tyr. What do you mean by a Spherical Triangle, and 
how is it made? 

Phil. 1. A ſpherical Triangle is a part of the Surface 
of a Sphere or Globe; formed or made by the Inter. 
ſection of the Arches of three great Circles, drawn upoy, 
and interſecting each other on the Surface thereof; an 
as the Sides of right-lined Triangles are meaſured by: 
Scale of equal Parts, theſe are meaſured by a Scale d 
equal Degrees and Minutes or Miles. 


2. Great Circles are ſuch as cut the Sphere or Globe 


in two equal Parts; ſuch are the Equator, the Ecliptic, 
the Hortzon, &c. 


Every ſpherical Triangle is either right, or ele 


ihe angled. . 

4. That in any right-angled ſpherical Triangle, the 
Side ſubtending, or that is oppoſite to the right Angle 
is called the Hypothenuſe ; the other two Sides are gere- 
rally called Sides, but for Diſtinction's Sake either of 
them may be called the Baſe, and the other the Per. 
pendicular. 

5, Every ſpherical Triangle contains fix diſtinct Parts 
viz. three Sides and three Angles; and the Sides may 
be turned into Angles, and the Angles into Sides, as wil 
be demonſtrated by and by. 

6. What was ſaid in plane Trigonometry, ſtands 
here for a general Rule, viz. that the Radius is a Meat 
Proportional between the Tangent of an Arch, and the 
* — Complement of the ſame Arch. See Set. Ill. 
an . 

7. The Sines of the Angles of ſpherical Triangle 


are in Proportion to the Sines of their oppoſite oy 
| | al 


ſure, 2 
ſetting 
A, deſ 
the In 
deſcrib 
fight-a 
6, as 11 
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and the Sines of their oppoſite Sides to the Sines of their 
oppolite Angles. 2 ; 

Thus much at preſent ſuffices; therefore, Tyro, you 
all now ſee how a ſpherical Triangle is made. 


To make a right-angled Spherical Triangle, 


Firſt, Open the Compaſſes to any Diſtance at Plea- 
ſure, and deſcribe the Circle on the Center C: then 
ftting one Foot on the Periphery of the Circle C at 
A, deſcribe A, which will paſs through C; then, at 
the Interſections of theſe two Circles at B and D, 
teſcribe the Circles B and D, ſo you will have ſix 
ight-angled ſpherical T riangles, maked 1, 2, 3, 4, 5, 
6, as in the following Figure. 


. 5 a 
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To draw a ſpherical Triangle ABC. 
Firſt, upon 


the Center N, 1 
draw the Ci 
Cle , 

Q R 1 


and make three 
Dots (promiſ- 
cuouſly) at 
ABC. 2. Set 
one Foot of the 
Compaties on 
A, and with 
tie Diſtance 
NA deſcribe 
the Arch D 
N 2 then 
ſet one Foot £ 
in B, and de- 5 

ſcribe FNR; then ſetting one Foot in C, deſcribe the 
=... which will complete the Triangle 


3. Set one Foot in L, and turn the other to B, and 
deicribe the Arch B C B; laſtly, ſet the Compaſtes on 
M, and deſcribe A CO, ſo have you now completely 
formed the ſpherical Triangle ABC. Do you un- 


derſtand it? All 
Tyr. Very well, Sir. But now, how am I to mea- 7 5 
ſure this Triangle: * any 


Phil. That you will ſoon ſee: For you were told WF x Tc 
that the Angles might be turned into Sides, and the WW co 
Sides into Angles: Obſerve then, Let ABC bean Wo; 
obtuſe-angled Triangle, obtuſe-angled at B, then will 
DE be the Meaſure of the Angle DAE, becauſe AD 
and AE are Quadrants (viz. are drawn at the Diſtance 
of the Radius itſelf) and therefore FG will be the Mes- In þ 
ſure of the acute 4 F BG, the Complement of the Ji third i 
Angle B, and ACP is its Supplement; for P is not I but it 
only = B, but all other Sides and Angles are Comple- BW three 
ments of the Triangle ABC. Thus the Side CF s two ri; 
the Complement of B C to a Semicircle, 10 

4+ 


— 
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4, Let K I be the Meaſure of the Angle at C; then 


WN=ED, becauſe ME and ND are Quadrants, 


and their common Complement is N E. 
z. The Side LN is = F G, becauſe N F and LG are 


Quadrants, and their common Com lement is NG. 


6. Again, LM is Kl, for K L and MI are Qua- 


drants, and their common Complement is the Arch 
MX. 

Thus it appears evident, that the Sides of the Trian- 
ge LMN are equal to the Angles of the Triangle 
A5 C taking for the 1 Angle AB C its Com- 
nlement, viz. the 8 DBC; and fo by the fame 
Rule the Sides of the 
Angles of the Triangle LMN ; for the Side AC is 
EI, and ET is the Meaſure If the An gle HMK, 
the Complement of the v op LMN. Again, 

7. The Side AB is = R Q; now "BO; the — 
* of che Angle MN L. and laſtly BC is = K G, 
which is the Meaſure of the Angle at L; for A E 
and CI are N ſo are A and BR; B G 
and CK; and CE, AR, and C G are Complements of 
heir Arches ref pectively: 

Therefore the Sides * a ſpherical Triangle may be 
changed into Angles, and the Angles into Sides (2. 


WE. D.) which was to be proved. 


OBSERVATION I. 


All Sides that are equal to a Quadrant (or Radius) 


are called Quadrantal; therefore, in the foregoing 
Figure, ND, NQ, NR, N F, &c. are Quadrantals, 
being equal to the Radius of the Primitive Circle 
ATOQ, or being equal to the Sine of go, Chord of 
bo®, or 'l angent of 45, as was ſaid before in plane 
Tri gonometry. 


OBSERVATION II. 


In plane Trigonometry, if two Angles are known, the 
third is alſo known, 12 the Complement to 180; 
but it is not ſo in ſpherical Trigonometry, becauſe the 
three Angles of a- Spherical Triangle are greater than 


two right ones, 
O04 OB- 


Tiangle ABC are equal to tne 
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OBY. ERY 47-10 N.;; BI 

Where the Sides of a Triangle are all Quadrant] 
and the Angles right, 'tis then called a Quadranal MW / $ 
Triangle, as K L C in the foregoing Figure. rig 

Tyr. I heartily thank you, Sir. Now I ſhould be Py 
glad if you would give me ſome Inſtructions in meaſuring 
the Sides and Angles. N, 

Phi}. I will, but it muſt be very ſhort and conciſe, 
therefore your Application muſt be greater. 

Tyr. Pleaſe to give mean Example or two by work. 
ing ſome Problems at large. 

Phil. The Manner of working a Problem here, being 
the fame as in — Trigenemetry, I ſhall give you only 
one Example, having room for no more; a by the 
Help of the following Fable, you may work the reſt at 
Leiſure. | 

SECS VB 
Of the ſixteen Caſes of right-angled Spherical Triangle. 


CASE I. 


The Side AB (27 54) and the Angle at A 23* 30' being 
given, to find the Perpendicular or Side BC. Then, 


requ 
As Radius or Sine of go? 10. | TI 
To the S of the Side A B 27 64 9.6701 8 are 
So is the T of the Angle A 23* 3o' 9.63830 Ang 


6 . 


To the T of the Side BC 11 30 9.30848 
And ſo on for any of the other Sides, as in the follow- 
ing Table. | : 4 
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antal WW J SyNoPSIS, or ſbort TABLE of the ſixteen Caſes of 


right-angled SS 


d be Proportions. 


ciſke, Letter ſhews the Angle. 


herical Triangles, with their Analogies or 


N, B. Two Capitals together ſignify a Side, and one 


Proportions. 


7  XAB&BC 
XIMNAC&AB 
INAC&AB 
WUVIAC&AB 
XVI A&C 


VIIA&C 


As Rad.: Sc of AB:: 
As Rad.: Scofyz A:: 


As Rad.: S of AC:: 


As Sc of AB: Rad. :: 
As Rad.: T of AB:: 
As S of AC: Rad. :: 
As S of 4. C: Rad. :: 


As Rad.: S. of AB:: 


As Rad.: Sc of AC:: 
As Rad. : Sc of BC:: 
As. Rad.: S of AB:: Tc of BC: Tcof 2 A. 


As Rad.: Tcof 4 C:: 


TZA:theTorBC. 


Fo 77 " I 7 
Tcof AB: Tcof AC. 


As Sc of BC: Rad. :: Sc of Z A: 8 C. 
As S ZL A: Rad. :: S of BC: the S of AC. 
As Rad.: Tc 2 A:: Tof BC: the Sof AB. 
As Rad.: Sc . A:: Tof AC: the Tof AB. 


S Ade BGo 
TGA e. 
Sc of AB: Sc of AC. 


Sc of AC: Scof BC. 
Tcof AC: Scof 4 A. 
S of AB: Sof . C. 
Sc of A: Scof BC. 
Tcof A: Sc of AC. 


SECT. . 


Of obligue-angled Spherical Triangles. 


Tyr. How are oblique Spherical Triangles ſolved ? 

bil. If the Things given be oppoſite the Things 
required, they are ſolved like right-angled ſpherical 
Triangles, by this Rule; that the Sines of the Sides 
are in direct Proportion to the Sines of their oppoſite 


Angles, 


Os 


CASE 


298 THE YOUNG MANs*; 


I. 


Two Sides, and an oppoſite Angle to one of them, given. 
; P44 the other Angle. n 


Fig. 1. 
20 


Let A C= 570, BC 48 
30, the Angle A zo“ 28, be 
given, to find the Angle at B. 


As the S of the Side BC 38 30 9.794149 

To the S of the Angle A 30? 28' 9.705040 

So is the S of the Side AC 70? 2 add 
To > or Sc of the Angle B 

From this | 19.678026 


Take the Top Log. and there will remain 9.88 3877 
The Logarithm anſwering to the Sine of 49* 57", whoſe 
Complement to 180? is 130? 3' = the Angle at B, as by 
the Figure, And thus for all the reſt. 


E 
Two Angles, viz. B 130? 3, C 31* 34 and the Side AC 
70®, being given, to find the Side AB. 


Analogy. As the 5 of the Angle B 130? 3”: S of the 
Side AC 70® ::S of the Angle at C 319 34': 8 of tie 
Side AB 40%. 


CASE III. Fig. 1. 
Two Sides, viz. AC 70, and A B 40%, with the Al 
A 309 28 being given, to find the Angles at B and C. 
I. 


Add the Sides AC and AB together, and take tit 
1-half of it, which is 55; alſo take 1-half the Di. 


ference of AB, and of AC, viz. 15, as alſo 1-balf i 
Angle A, viz. 159 14.' Then as S of 1-half the Sun 
of the Sides A C, and A B, (viz IG the S of 1-15 

the Angle A, "4 


the Difference 153® ;; Te of 1-hal 


ven, ty 
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159 14: T of 1-half the Difference of the Angles B 
and C 499 14 30", | 
Again, oy 

2. As the Sc of 1-half Sum of Sides AC and AB, viz. 
559 : Sc of 1-half their Difference 15® :: Te of 1-half 
the Angle at A 15014“: T of 1-half the Sum of the 
Angles B and C 802 48“ 30”, | N 

z. Add the 1-half the Difference of the unknown 
Angles B and C 49 14 zo“ to the 1-half the Sum 
go? 48' 30“, it gives 130? 3, the Angle at B; and 49? 


14 zo“ taken from 80548 zo“, gives the Angle C 
= 31* 34 as above, | 


CAS E IV. Fig * 


Two Angles, viz. A , 28, and B 1309 3), and their 
interjacent Side A B 409, being given, to find the other 
Sides BC and AC. 

Take the Sum and Difference of the two Angles, 
and you will find the Sum 160? 31 whoſe 1-half is 
90 15 30', Their Difference 997 35'; whoſe 1-half is 
4947 30”. The Side AB is 40% whoſe 1-half is 209, 

Then the Analogy is, 

1. As S of 1-half the Sum of the Angles A and B 
80* 15 30“: S of 1-half their Difference 49® 47' 30”: : 
T of 1-half the Side AB 209: T of 1-half the Diffe. 
rence BC and AC 15? 45'. Again 


2. As the Sc of 1-half the Sum of the —_ A and © 


B go 15' 30“, to the Sc of 1-half their Difference 
49% 47' 30” :: T of 1-half the Side AB 209: T of 
1-half the Sum of the Sides B C and AC, viz. 54* 15. 

. Add therefor2 1-half the Difference of the Sides 
BC and AC -152 45 to 1-half their Sum 549 15", and 


it gives 70 for the Side A C; but if deducted, leaves the 


leſs Side BC 382 3a. 
QA REY; Fig. 1. 
Two Sides, viz. AC oo, and BC 389 30', and the Angle 
A 300 280, being given, to find the Side AB. 


N. B. Caſe the firſt, the & B is found = 130˙3“. 
Rule. Take the _ - the two Angles, viz. 160? 


317 


S . 
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31', which is 80 15' 30% and } their Difference, which 
is 49? 47' zol, and & the Difference of the Sides, which 
wii. hen, 
As the S of 4 Difference of the As B and A 4947 
o“: the S of + their Sum 8015“ 30“ :: the T of 
Diffrence of the Sides A C and BC: T of Z the Side 
AB 20%, which doubled gives 40 = the Side AB, 


. 
Two Angles, viz. A 30 28, B 130? 3 and the Side AC 


O 


= 70®, being given, to find the Angle at C. 


N. B. Firſt, by Caſe 2. find the Side BC = z8 30. 

1. Add the Sides AC and BC together, they make 
108? zo, whoſe & is 54® 15; the Difference of the Sides 
is 31? 30, whoſe & is 15® 45, 

2. The Difference of the 4s B and A is 992 35 
whole 4 is 49® 47' 30”. Then the Proportion is 

As the S of f the Difference of the Sides B C and 
AC 15 45: the S of ; the Sum of the Sides BC and 


9a 4 : Tc of £ the . at C15 47'; whoſe 


Double is 31® 345 the < at C required. 


CASE .. 


Two Sides, AC 70®, and BC 38 30'; and the oppoſite Angle 
A 30? 28 being given, to find the 2 2 

Firſt, by Caſe 1. I find the E at B 130? 3˙/½ 

1. The Difference of the Angles B and A is 99 35), 
whoſe & is 49® 47' 30". 

2. The — of the Sides AC and BC is 108 30, 
whoſe + is 54 15'; their Difference is 31® 30% whole 
Z is 15 85 Then, | 

3. As 8 of + Difference of the Sides, viz. 15? "ihe 
of z the Sum of the Sides 54® 15' :: T of ; the Diffe- 


rence of the <s B and A, viz. 499 47' 30": Te of f 


the L at C 15? 47', which doubled gives 319 34. 


C A S. E VIII. Fig. 1 
Two Angles, viz. C31 34, and B 1300 3, and the op- 
poſite Side A C 70, given, to find the Side B C. 
Firſt, I find the Side AB (by Caſe 2.) to be 469. 
; l 


AC is:: T of + the Difference of the <s B and | 
90 7 30” 


by le 


withi1 


BD, 
angle 


lars / 


che 81 


As E 
C:: 
10 5 
cave: 
2, 
Arch 
the $ 


BOOK OF KNOWLEDGE. 301 


ch 1. The Sum of the 2 <s B and C is 161 37', whoſe 

ch il : is 80* 48 30“; their Difference is 989 29, whole 2 is 
0 5 * 

we T be Difference of the Sides AB and AC is 30®, 

whoſe 4 is 159%, Now, 

As S of + the Difference of the 4s B and C 49® 14 
zo”: 8 of the 4 Sum of the ſaid Cs 80? 48 30 $i, of 4 
the Difference of the Sides AB and AC, viz. 15 : T of 
2 Side Fg 199 15', which doubled gives 389 30, the 
vide BC. 


C-:&A-$.:K 20 


In the Triangle ABC, let there be two Sides, CB 389 30, 
and AC 50%, and the Angle C 31* 34', given, to find the 
Side AB. 

Fig. 2. 


This is done two Ways, either O2. 22 
by letting fall a Perpendicular . 
within or without the Triangle. 
1. Let fall the Perpendicular 
BD, which will divide the Tri- 
angle ABC into two Rectangu- 
lars ADB and BDC; then may 1-308 

© the Side AB be found as follows. \ 
gle As Rad. : Sc of the included < | 
C:: T of the leſs Side CB 38? 30: T of a 4th Arch 
34* 8, which ſubtracted from the greater Side AC 709, 
35 leaves 359 525 called the reſidual Arch. 

a 2. As Sc of this 4th Arch 348: Sc of the reſidual 

, Arch 35 52": : Sc of the leſs Side CB 380 30': Sc of 


ad the Side AB 40?, as required. 5 
8 

oy. p N. B. That the Perpendi- D A 

ge. WO cular may and will often hap- 

JI wa fall without the Triangle, 


4 in Figure zd annexed. Then 
muſt the Sides of the original 
Triangle be continued to make | 
"y two Rectangulars, the one being X—” C 
Included in the other, as in the Triangle ABC, in 
wich the Perpendicular let fall will be DC falling from 
| Con the Side AB continued, and forming the two 
U. KRectangulars 


2 22 
— — ͤ ⁴uůwuwñ n . _ 
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Rectangulars BDC and ADC: and therefore the Side 
BC may be found as in the former Directions. 

N. B. If the Cs at the Baſe be both of one Kind or 
Name, the Perpendicular will then fall within the 
Triangle; but if the <s are different, it will fall with. 
out the Triangle. 


CASE XK. Fig. 2. 


Two Angles, C 31 34, B 130 3, and the Side CB 
38? zo! being given, to find the Angle at A. 


N. B. See Fig. 1. and 2. 


1. Divide the oblique Triangle ABC into two rec. 
tangled Triangles by the Perpendicular BD; this will 
make two different Triangles CBD and DBA, whok 


Angle CBD. is 64* 19, and the Angle ABD=65* 44. 


Now the Angle at A is thus found. 
As the S of the & CBD=64* 19 Log. 9.954823 


To the S of the & ABD 65® 44 - 9.959824 ad 


So is the Sc of the < C3134 —— 9.930456 


To the Sc of the E at A (firſt taking 19. 890280 
the top Log. out of this Sum) v:z. 30 28 9.935457 


oh © > £3) 6 ES 
Three Sides given, to find the obtuſe or oblique Angle B. 


. 


Add all the Sides together; then take the Arithmetica 
Complement of the two leſſer Sides (which here is CB 
and AB) and the Sine of ; the Sum of the Sides; and 
alſo the Sine of the Difference between rhe longeſt vide 
and the Half of the Sum of the three Sides; add all theſe 
four together, and take the Half of the Logarithm d 
their Sum ; the Logarithm that remains wall be that 
of +} the Angle (B) required. 


bee 


Sa 


the 


Side 


d or 
the 
vith- 


CB 


rec- 
3 will 
vhoſe 


44. 


add 
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See the Work. 


The Side A C 70? Co. Arith. 
The Side C B 38.30' — o. 205850 
The Side AB 6% 0.191933 
148.30 
Z this is 74-15* -. Sine 9.983380 


Subtract A C 70 
Difference "i: Sine 8.869868 


| Sum 19.251031 
The Z of this is 9.625515 
This Logarithm 9.625515 anſwers to 65 1 30“, which 
doubled gives 130? 3, the Angle at B required. 

Tyr. I thank you very kindly, Philomathes, for this 
Demonſtration. 

Phil. It is difficult, no doubt, to be apprehended by a 
few Words only; and you are alſo to take Notice, that 
this Operation helps you to find the Be _—_ and End 
of Twilight; likewife the Variation of the Needle, the 
Sun's Azimuth, the Declination of a Wall, or any 
Plane in Dialing. | 


G: A 5 E' 


The three Anzles, A 30? 28“, B 13083, and C zie 34 
being given, to find the Side AB. : 


N. B. See Fig. 1. and 2. 
This Caſe is performed like the laſt, by u 


che Angles into Sides, or the Sides into Angles. An 
in order to have the Anſwer complete, the odd Seconds 


in 


—ͤZu— ——— — OB OO ——ũä — — — ——— — :ſ.]Uh)Hh„„w — 
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in each Angle, which have hitherto been neglected as 
immaterial, are now taken into the Accompt. 


For let the . CZ; 34' 26” Co. Arith, 
Angle at A= 930.-28. 11. 0.294920 
Complement L B, 

To 180, 49. 56. 49. o. 116084 


— * 


Sum — 111. 59. 26. 


— 


2 this Sum 55. 59. 43. Sine =- 9.918549 
From this take 4. C 31. 34. 26. 


Difference 24. 25. 17. Sine - 9.616417 


Sum = 19945970 
Whoſe 4 Sum is - 9.972985 
Which is the Sc of 20: this doubled gives the Side 
AB=40?. | 
N. B. If the greater Side AC were required, then the 
Operation would produce the Complement thereof to a 


Semi-Circle, or 180 therefore by ſubtraQting it from 
1809, you would have the Side AC. 


ä 


2 


ie Urn 
Of ASTRONOMY. 


'Þ + 5, es Y 


Tyr. \ \ THAT do you mean by Aſtronomy ? 
Phil. * is that Part of the Mathe- 
matics that teaches us the Syſtem of the Univerie, by 


diſcovering the Motions, Magnitudes, and Diſtances of 


the heavenly Bodies ; together with their Revolutions, 
Riſing, and Setting, the Cauſe of Eclipſes, and the true 
Time when ſuch Eclipſes will happen, Cc. 
Fr. How many Syſtems are there: 

Phil Eight in all; but the firſt ſeven, by Reaſon 


of making the Earth in the Center, and other Bodies 


revolving 


© ©» 5 5 


— 
_— — 


— 


9 _ — I, 
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THE 
COPERNICAN D SOLAR SYSTEM. 
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yolving or rolling round it with eccentric and ſolid 
cbs, and ſuch like ridiculous Stuff, we ſhall take 
o further Notice of, than only by faying, they are 
ow ſet aſide, and the Copernican Syſtem only allowed 
f as being conſiſtent with "Truth, and agreeable to the 
ommon * — of Mankind, by undeniable Demon- 
rations. 

Phil. Why is it called the Copernican Syſtem ? 

Tyr. From Nicholas Copernicus, of Thorn, in Pruſſia, 
orn in 1473; he being the great Reviver or Improver 
f this Syſtem ; though it is aſſerted by the beſt Hiſto- 
ans, that Pythagoras taught the fame (or nearly the 
me) 540 Years before Chriſt, and therefore it is often 
alled the Pythagorean Syſtem. Pythagoras, it is plain, 
as not quite clear in reſpect to the true Motions of 
he Earth, and other Bodies round the Sun; but Ca- 
ernicus, by Application, diſcovered evidently the two 
Motions of the Earth, viz. one round its own Axis in 
wenty-four Hours (which mak«es Day and Night) and 
he other round the Sun in the Space of a Year, which 
xccafions the various Seaſons, | 
Tyr. Has no-body ſince that Time made further Im- 
rovements in this Syſtem ? | 

Philos. Yes, the unparalleled Sir Jaac Newton, the 
lory of England, and the Maſter-Piece of Nature. 
his great Man was favoured with more than a natural 
7enius, and Heaven vouchſafed to convey to us through 
his Channel many Things unknown to the Ancients, 
ind which there is not ſufficient Room here to treat of : 
but, however, he regulated and completed whatever 
pernicus was ignorant of He diſcovered the juſt Laws 
ff Gravitation of Matter to Matter, or of one Body 
0 another, by which the Accuracy, Harmony, and 
Agreement of the Heavenly Bodies are ſeen by one 
imple Principle, and their amazing Revolutions and 
elocities round the Sun, as their common Center, 
ahily accounted for, and the Power and Wiſdom of the 
reat Architect (in ſome ſmall Meaſure) at the ſame Time 
pre beheld by. Man to an aſtoniſhing Pitch of Admiration, 
In order to humble him, when he duly conſiders the 
infinite Diſproportion between the Creature and Creator. 


SECT. 
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Of the Copernican Syſlem, er the Doctrine of the Sun 
and the fix primary Planets, 


Sun, and ſome other of the heavenly Bodies. 

Phil. I will, as far as Room will allow of; and fir 
we will ſpeak of that huge and glorious Body of Light, 
the Sun. 

Tyr. What do you mean by calling it a huge Body? 
it appears to me to be but very ſmall, | 

Phil. No matter how it may appear to the naked 
Eye; plain it is, that the Sun is ſo vaſtly _ above 
the Globe of the Earth, that it will hardly bear any 
Compariſon ; it being conſiderably more than 1,000,000 
(viz. a Million) Times ſarger; for its Diameter is com- 
puted to be 822,148 Miles, and its Bulk not leſs than 


thouſand, 971 Millions of Millions of ſolid Miles.“ 
"Tyr. Very ſurpriſing, and almoſt incredible! 
Phil. It is quite fo to Perſons who know nothing of 


think that you are impoſing upon them, and aſſerting 
Falſities: But however, as Ignorance and Obſtinacy are 
inſeparable Companions, if at any Time you meet with 
ſuch as will not give Credit to theſe hings, be not 
| too raſh with them, but reaſon calmly, and jet them 
| knoay that this Number is even as nothing in Compa- 
riſon to that which would be required to expreſs the Diſ- 
tance of the fixed Stars; and therefore there is little 
Cauſe to wonder at ſuch an Aſſertion; and much leſs, 
would they truly conſider the infinite Power and Wiſ- 
dom of the heavenly Architect. | 
Tyr. Very true, Sir; but there are many Perſons as 
well as myſelf, that may be very ready to believe this; 


ſequently, the Solidity of the Sun, are known to be much greater than 


as given above. 


| 

| 

| * Since the Tranſit of Venus in 1761, the Diameter, and, con- 
| 

| but 
| 

| 


Br. Pray, kind Phils, give me ſome Account of te 


(290, 971, ooo, ooo, ooo, ooo Miles) 2 hundred and 90 


the Nature of Angles and Circles, and they naturally 


Loot rg ut mroutd coy nn 30 11 28 5091.1 
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TABLE of the SIX PRIMARY PLANETS, with their Affections, &c. 


SATURN. JUPITER. MARS. | EARTH. | VENUS. MERC. 
Their Diameter in Engliſh Miles, | 67870 $1155 4444 79640 7900 2460 
Their Circumference, 213112 254908 13960 2 5020 24823 7704 
Their Superficies in ſquare Miles, 14464 30000 206 8 S000 88 199250205] 196238000] 1904804 
Their Magnitude in cubic Miles, | [163637700000000[281042 300000000 45966600000 264466789070[2 5844 5900000779327 3000 
[Their mean Diſt. from the Sunin Miles, 777000000 424000000 45586000 | 81000000 59000000 32 
The Diameter of their Orbits in Miles, 1 554000000 848000000 246000000 162000000] 118000000 64000000] 
The Circumference of their Orbits, 4881891000 26621 800 773686000 508929200 370636000 20102 
Their daily Revolution round their Axis, — — — 9 h. 56˙% 1d. oh. 40 23 b. 56 24d. h. ö 
Their periodical Times, - 107 59d. 6h. 36 43324. 12h. 20˙%/686d. 23h. 27 365d. Gh. 492240. 16h. 49 37d. 2 zh. 16 
Daily mean Motion in the Ecliptic, 2 0 4 59" 1127 59 8 1 36'$'] ' 420 
Inclination of their Orbits to the Ecliptic, 20 20' 0  1*20'0"| 19 52 05 — — | 30 24 0 [ 6 54' o“ 
Propo: d ion of their Bulks, | 621350 1064 500 170 1000 0 98 5 3 
roportion of Light and Heat, _= 3 6. 43 100! 190 640 
o tace Sect. II. of the Copernican Sytem, Page 306. ] wo 


308 THE YOUNG MANv's 


but yet would like to know how to prove it, or ſee it 
demonſtrated. 

Phil. No doubt of it; and I am ſenſible that you wil 
allow, that when the Diameter of any Circle or Bod 
1s known, the Area and Solidity are eaſily found ; and it 
is well known, that 'tis as eaſy to tell the Diſtances and 
Bulks of any Bodies, when we know the different Times 


of their Motions round different Circles, having one 


Center; or (which is more natural and eaſy) by com- 
paring the apparent Diameter of any - diſtant Object 
with the real Diameter of the Image thereof, by ima- 
ginary Lines drawn from the extreme Parts of the 
one to the extreme Parts of the other, &c. Do you un- 
derſtand this ? 

Tyr. I can't ſay I do as yet; and therefore beg, if you 
can, you will demonſtrate it by ſome Figure, 

Phil. That I will with all my Heart. And I think if 

ou do but mind the Nature and Deſign of the following 
F igure, and well obſerve the Compariſon of the two 


Objects, you will ſoon ſee it is not ſo difficult to under. 


ſtand as you imagined, — Obſerve then, 

1. Take a double Convex Glafs (or Lens) ; let there 
be a ſmall Hole as at R; place this Lens in the Window- 
ſhutter of a darkened Room; this being done, fix a Sheet 


of Paper at any prope Diſtance, according to the Size 
(fu 


of the Room, (ſuppoſe from 10, 12, or more Feet from 
the Lens) and you will find two Rays of Light paſſing 
from the Extremity of the Body of the Sun CD, through 
the Lens R, making the Lines CRB, and DRA ; Which 
will form an Image of the Sun itſelf, whoſe Diameter 
will be AB, and in proportion therewith from the Di- 
tance of the Lens. | 


2dly, But though this Proportion holds good always, 


yet the Work will vary according to the Diſtance of 
the Lens from the Image; but let us ſuppoſe the focal 
Diſtance RAZRB to be 12 Feet or 144 Inches, then 
by carefully meaſuring the Diameter of the Image AB 
(if the Hole of the Lens be of a proper Size) it will be 
found one Inch and 34 Parts, and the Semi-Diameter 
e B or e A, 0.67 Parts. 
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dly, Then it will be, 
As RA or RB 144 fl the 
5 Diameter AB, viz. e A 
A or eB 0.67 Parts :: Ra- 
A dius to the Sine of the 
ge RA, or e RB 16; and 
therefore the & ARB will 
de 32' S to the Diameter 
of che Image or the ap- 
67 arent Diameter AB, 
herefore 

4thly, The Proportion 
will be thus, in. order to 
find the Diameter. 

As the Diſtance of the 
Image, viz. RA, to its 
Diameter; ſo is the given 
Diſtance of the Sun (vix. 
95,173,000 Miles ſince 
the late Tranfit of Ve- 

nus) to his Diameter, 
which in this Caſe will be 

4 885,637 Miles, which is 
| leſs than is computed by 
: more than 4000 Miles, 
but notwithſtanding this, 
it is ſo trifling, that it 
produces no Error, nor 
makes any ſenſible Dif- 
ference in calculating E- 
clipſes in general, | 
N. B. The Tranſit of 
1 4 7 in 1761, * 
9 an Opportunity of calcu- 

< FUSE 9 lating the Diſtances of the 
* Planets from the Sun with 
much greater Accuracy than had been done before; 
and their mean Diſtances from the Sun, in B 
were then found to be as follows, viz. the Diſtance of 
Mercury 36,841,468 Miles; of Venus 68,89 1,486 Miles; 
of the Earth 95,173,000 Miles; of Mars 145,014,148 Miles; 
of Jupiter 494,990,976 Miles, and of Saturn 907,956,130 
| es. 


- 
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Miles. 
in the foregoing 1 able (and attending to the Note at the 
Bottom of Page 306) it will 1 the Dimenſions 


So that by comparing theſe Diſtances with thoſe 


of the Solar Syſtem are much greater than what ws 
formerly imagined, and conſequently that all the Planets 
(except the Earth) are much larger than as- ſtated in 
the Table. 1 | 

Tyr. I thank you, dear Philo; and now pray give 
me a little Account of the Moon. 


Phil. I will. | 
r. 


Of the Moon. 


Tyr. What do you apprehend the Moon to be ? 
Fhil. The Moon is allowed to be a dark ſpherical 
Body, like to the Earth in Matter and Form, and bor- 
rows her Light from the Sun by Reflection, ſhining upon 
that Part, or thoſe Parts of the Surface that conſiſts of 
Hills, Mountains, or plain Land ; for Water itſelf wil 
not admit of Reflection; and therefore thoſe Parts that 
look like dark Spots on the Face of the Moon, are, no 
Doubt, either Water, large Caverns, or Pits, &c. 
Tr. If this be the Caſe, Sir 
our Earth muſt be a Sort of Moon to them at certain 
Times, 
Phil. Moſt certainly it is. 
Tyr. What Diſtance, pray, do you compute the Moon 
to be from the Earth ? 
Phil. Her mean Diſtance from the Earth's Center 1s 
about 238,920 Miles. 
Tyr. Pray what is her Diameter; Superficies, and Mag- 
nitude? | 
Phil. Her Diameter is allowed to be about 2180 Miles, 
her Superficies about 14,930,166 ſquare Miles; and ber 
ſolid Content about 5,424,026,980 cubic Miles, 
| 8 0 r do you find the — — and Diſtance of 
e Moon! 


Phil. 


I ſhould think then, that | 


1 thoſe 

at the 
nſions 
it was 
lanets 
ted in 


7 give 


1erical 
J bor- 
upon 
1 
f will 
8 that 
re, no 


1, that | 


ertain 


Moon 
ter 1 
Mag- 


Miles, 
d her 


ce of 


Phil. 


BOOK OF KNOWLEDGE. zi 


Phil. By the following Methods,' viz. 

1, Let AC be the Earth; | Zer- 
the Moon in the Equi- | — 
noctial, and on the Meri- | 
ridian ; Z BD the Quarter 3 2681.3 
of a Circle deſcribed by 
the Moon in revolving 
from the Meridian to the 
Meridian again; AD the 
rational, and CB the ſen- 


PA. >> ence _— 
ſible Horizon, to an Ob- 44 — . {7 7 A 
ſerver at C, extended to 2$ = LAW: 


the Moon's Orbit ; CBA 
is the Angle under which 
the Earth's Semi-Diameter CA is ſeen from the Moon 
at B. Now as the Moon revolves about the Earth 
from the Meridian to the Meridian again in about 24 
Hours 48 Minutes, ſhe will go a fourth Part round in 
a fourth Part of that Lime, viz. in 6 Hours 12 Minutes, 
as ſeen from A, the Earth's Center; but as ſeen from 
C, the Obſerver's Place on the Earth's Surface, the 
Moon will ſeem to have gone a Quarter round the Earth 
when ſhe comes to the ſenſible Horizon at 383. 
Let the exact Moment when the Moon is ſeen at 
B (which will be when ſhe is in or near the ſenſible 
Horizon) be carefully noted, allowing about 34 Minutes 
of a Degree for Refraction, that it may be known in 
what Time ſhe has gone from Z to B; which Time 
ſubtracted from 6 Hours 12 Minutes (the Time of her 
going from Z to D) leaves the Time of her going from 
g to D, and aftords an eaſy Method of finding the Angle 
BAD, which is equal to the Angle CBA, called the 
Moon's horizontal Parallax : For as the. Time of the 
Moon's deſcribing the Arch ZB is to go Degrees, ſo is 


6 Hours 12 Minutes to the Degrees of the Arch ZD, 


from which ſubtract 90, and the Remainder is the De- 
grees of the Arch BD), which meaſures the Angle BAD, 
and comes out at a mean Rate about 57' 18”. Now in 
the N ABC, the Angle B = 57' 18”, the right 
Angle at C, and the Earth's Semi-Diameter CA=z $2 

es, 
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Miles, being given, the Side AB, the Diſtance of the Moon 


from the Earth's Center, is found by this Proportion: 
As the Sine of the 4 B 57 180 


Log. 8 221860 
To the Side CA one Semi-Diameter 


0.000000 
So is the Sine of the 4. C go? — 10.000000 
To the Side AB 60 Semi-Diameters 1.778140 


Now the Semi-Diameter of the Earth being 3982 Miles, 
3982 x 60=238,920 Miles, the Moon's 3 — from 
the Center of the Earth; from which ſubtract AC, the 
Earth's Semi-Diameter 3982, and the Remainder wil 
be 234,938 Miles, her Diſtance from the Earth's Surface, 

To find the Side CB, the Proportion is, As the Sine 
of the 4. B 57' 18” to the Side AC 3982, ſo is the Sine 
of the £ A 89® 2' 42“ to the Side CB. 


To find her Diameter, 
Let Z be the Moon, and o her Center draw Ao and 


AE, then oE will be her apparent Semi-Diameter at the 


Center of the Earth, and the Angle EAo = 15 40“ 
— ofthe AB oa Be? af ay? 

s the Sine of the 4 AEo = 89% 44' 20” 9. 999995 
To the Side Ao = 234,938 Miles - 5.378253 
So is the Sine of the AE Ao = 15 40” 7.658701 


- 


To the Side or Semi-Diameter Eo = 1089 3.036959 
This x 2 = 2178 Miles, the Diameter itſelf, which is very 
near Truth. ] 

HBr. I heartily thank you, Sir; but pray does the 
Moon move round her own Axis, and round the Earth; 
as the Earth does round her Axis, and round the Sun? 

Phil. Yes, ſhe does, for ſhe is called the Earth's So- 
tellite, or Attendant, being a ſecondary Planet, appointed 
by the Law of Nature to attend upon the Earth in its 
annual Courſe round the Sun. 

Tyr. But you ſaid juſt now, that the Moon moves 
round the Earth, as well as round her own Axis; pray 
in what Time does ſhe perform this? 

Phil. Both in the ſame Space of Time; for ſhe re- 
volves about her Axis in 27 Days, 7 Hours, 43 Minutes; 
and alſo round the Earth in the ſame Time. 1 

p r. 


Moo! 


BOOK OF KNOWLEDGE. 3:13 


Tyr. This is a Myſtery to me at preſent, but I ſup. 

oſe there is no Certainty of what you aſſert. 

Phil. It is very evident it cannot be otherwiſe, 

Tyr, Why fo? | 
Phil Becauſe we ſee the ſame Face, Figure, or Side 
of the Moon at the fame Times, or Spaces of Times, 
fom one New Moon to another; which never could 
happen, unleſs by her periodical Motion (v:z. in her 
whole Revolution ) the turned ſo much of her Body from 
the Earth as 1s turned towards the Earth by her daily 
Motion round her own Axis. | 

Tyr. I apprehend it now very clearly : But pray, Sir, 
let me aſk what the Form of the Moon's Orbit is? 

Phil. Her Orbit is eliptical ; but fo irregular is the 
Motion, that ſhe is by this Means perpetually changing 
both her Place and Figure. | 

Tyr. From what does this proceed ? 

Phil. From the Eccentricity of her Orbit, and the 
Obliquity, Crookedneſs, or Irregularity of her Axis in 
her diurnal Motion in the Ecliptic. . 

Dr. Why, does not the Moon move regularly in 
the Ecliptic then: | 

Phil. No, for if ſhe did, you would find an Eclipſe 
of the Sun every Conjunction, or every New Moon. 

Tyr. Then 1 perceive that ſhe does not move di- 
rectly in the Plane of the Ecliptic. . 

Phil. You are right; for ſhe makes an Angle there- 
wth of about 5 17' 20", by two Interſections, in 2 
zoints exactly oppoſite to each other, called Nodes 
This & is called the Dragon's Head, or aſcending - 
Node, it being that Point of the Ecliptic which the 
Moon interſects when ſhe paſles out of South into North 
Latitude; and this & is called the Dragon's Tail, being 
te deſcending Node, or Point that the interſects paſſing 
from North into South Latitude. 

Tyr. Pray have theſe Nodes any Motion? 

bil. Yes, they have a diurnal Motion of about 


/ i 


5 , and that contrary to the Order of the Signs them- 
elves, 2 Wer 
Tyr. I am obliged to you, Sir; but pray what is the 
Reaſon we ſee the Moon riſe or ſet about an Hour later 
every 
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every Night than ſhe did the Night before ; is this owing 


to any particular Motion ? 

Phil. Yes, from a diurnal Motion of about 13® 10 
from Weſt to Eaſt round her Orbit, which, together 
with the Motion of the Earth round her Orbit, makes 
very near an Hour's Difference of riſing and ſetting 
one a. with another, according to vulgar Compu- 
tation, but it is not ſo every Night, being ſometimes az 
much again as at others, according to the different 
Times of the Year, and the different Parts of the 
Ecliptic, that the Earth and Moon may then happen 
to be in: which difterent Poſitions will of Courſe make 
different Aſpects in both at certain Times; as is evi- 
dent from the different Aſpect of the Moon towards 
the Autumn, vulgarly called the Harveſt Moon, which 
looks larger than at other Times, and riſes about the 
ſame Time for ſeveral Nights together. 

Tyr. I am glad you mentioned this, becauſe J know 
many Perſons as well as myſelf are ignorant of the 


Reaſon why it appears ſo at this Time. Be ſo kind 


therefore to give me ſome further Account of it. 


Phil. You will ſoon ſee the Reaſon, if you will but 


attend to the following Obſervations. | | 

1. In all oblique Spheres, every great Circle inter- 
ſecting the Horizon muſt in the R 
interſect the Horizon in different Parts and at different 
Angles. A : 

2. When the Sign Libra riſes in the Eaſt Point, the 
Ecliptic then makes a much greater Angle with the 
Horizon, than when Aries riſes orient or in the Eaſt, 
and when Capricorn riſes orient, then the Ecliptic cuts 
the Horizon in an Angle, which is a Mean between 
the other two. | | 

3. Hence it is, that when the Moon is at the full in, or 
about Libra, ſhe will then be depreſſed the loweſt under 
the Horizon, and in or near Aries leaſt of all; conſe- 
quently therefore the Difference of her riſing at, or 
towards the Autumnal Equinox will be lefs for ſeveral 
Nights together, than towards the Vernal Equinox. 

4. When the Nodes ſhall happen to be in or near the 


Equinoxes, a full Moon then that happens in the Be- 
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ginning of Libra, will not riſe the next Night for up- 


wards of one Hour and a Quarter after the Time ſhe 
roſe the hy before, and ſo on nearly for ſeveral Nights 
together. But, 

5. Should the Moon at this Time be in Perigium, 
(viz. at her neareſt Diſtance from us) then the In- 
tervals of her riſing will be greater in Spring than in 
Autumn. | 

6. Thus it is plain the Autumnal or Harveſt Moon 
(viz. the full Moon before the 21ſt of September) riſes 
with leſs Intervals, or with much leſs Difference Night 
after Night, than the Vernal full Moon, or that which 
happens before or neareſt the 21ſt of March, as may be 
ſeen in a common Almanack of any Date, but more 
particularly by the following T able. 


{TABLE of the nightly Difference of the riſing of the 
, Full n, for 4 Year ng Oe 


Vernal and Autumnal 

Full Moon, March 1ſt, Full Moon Aug. 26. 
Day riſes Difference Day riſes Difference 
s | 6h. 8 | h. nt | | 27 [h. 53 [h. m. 

ET: 7.9 Net 28 | 8. 11 | o. 18 

+ | 8. 30. | 1. 11 | &c. | 29 | 8. 28 | o. 17 | 
9. 38, 1. $ 30 | 8. 46 | o. 18 

ie. 47-7 I,- 0 0. 21 


Tyr. I am highly obliged to you, kind Philamat bes, 
and am now quite ſatisfied it is ſo; but now I don't 
know the Reaſon why it riſes ſooner at one Time than 
at another. 

Phil. You have been told Part of the Reaſon al- 
ready ; but however the chief Reaſon of the Difference 
Is, that at one Time the Moon cuts the Horizon nearer 
to right Angles at riſing than at the other Time, and 
conſequently is longer before ſhe appears above the 

orizon. | 
Hr. I humbly thank you, Sir, and am now very clear 
in what you have ſhewn me. | 

Phil. Then I am ready to anſwer you in what you 
ſhall farther aſk. 

Tyr. 1 ſhould be glad then, Sir, to know ſomething 
concerning New and Full Moon, the Reaſon of her 
appearing in ſuch various Aſpects, and alſo to be in- 

” 2 ſtructed 
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ſtructed a little concerning Eclipſes, of which I have 


very little Notion at preſent. | 9 
bil. Any Thing, my dear Tyre, that I can ſerve 
you in, you are welcome to; but you muſt expect but 
a {mall Hint of theſe Things; which therefore requires 
your greater Attention and Application. However, in 
my Opinion is, that you ought firſt to underſtand the - 
eaning of ſeveral Words and Phraſes previous to the M 
better underſtanding of what we ſhall hereafter treat upon. Ze 
Tyr. Sir, you are very kind, and I am ſenſible of the nu 


Neceſſity of what you ſay. a 
Phil. Then we will proceed to * 
eee 3 


An Explanation of ſeveral Things neceſſary to the Know- 


| ledge of Aſtronomy, &c. 5 

Tyr. What do you mean by a Periodical Month? * 
hil. The Time that the Moon takes to complete one 8 
Revolution, from any Point of the Zodiac to the ſame 1 ©; 


Point again, which is about 27 Days, 7 Hours, 43 Minutes, 

Tyr. What is a Synodical Month ? 

Phil. Exactly the twelfth Part of a Year, or the 
Time the Sun 1s 21 through one Sign of the Zo- 

diac, _ about 3o Days, 10 Hours, 30 Minutes, 

which is alſo called an Aſtronomical Month. | 

HBr. What is the Difference between this and a Lu- 
nar Synodical Month ? | 

Phil. A Lunar Synodical Month is the Time or 
Space between two Conjunctions with the Sun, or 
from one New Moon to another, being about 29 Days, 
12 Hours, 44 Minutes.“ | 
Dr. What do you mean by an Illuminati 
Month ? | 1 

Phil. That Space of Time from the Beginning of 
the New Moon's ſhining till ſhe diſapppears again, 
being about 26+ Days. 

Tyr. What is a Lunation ? 

Phil. The fame as a Lunar Synodical Month. 
* Note, This is a mean Synodical Month; for you muſt obſerve, 


every Synodical Month is not quite equal; for about the Summer Scl. 
ſtice the Sun moves much flovrer than in Winter; and the Synodica 


Month is then but 29 Days, 6 Hours, 42 Minutes, but in Winter 
it is 29 Days, 19 Hours, 37 Minutes. - 
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Jr. What is a Lunar Year? | 
Phil. It contains 12 Lunations or Synodical Months, 
giz. about 354 Days, 8 Hours, 49 Minutes, 38 Sec. 
(viz. 29 Days, 12 h. 44 3" 11” x 12, nearly 
Tyr. What do you mean by a Tropical ornatural Year? 
Phil. It is that Space of Time in which the Sun, be- 
ing in any Point of the Zodiac, departing therefrom, 
returns to 1t again: or, in other Words, it is tliat Space 
of Time the Sun takes to finiſh his Courſe through the 
Zodiac, which is nearly 365 Days, 5 Hours, 48 Mi- 
nutes, 15 Seconds. | 
Tyr. Then I perceive there is almoſt 11 Days Dif- 
ference between the Lunar and the Tropical Year. 
Phil. Very true, and this is what is called the Epact 
itſelt, and by the Help of this the Moon's Age is found 
at any Time. he ho | 
Tyr. Now you have mentioned the Epact, I with. 


you would explain this farther, and alſo thew me how 


to find the Golden Number, &c. 

Phil. That I will-do with all my Heart. 

e e 

To find the Prime or Golden Number, the Epact, Cycle 
f of the Sun, Dominical Letter, &c. of + 


1. Of the PRIME. 
Tyr. What do you mean by the Prime or Golden 


Number ? | | 3 
Phil. The Prime or Golden Number is the Cycle of 
the Moon, viz. a Circle, Revolution or Period of 19 
Tears; at the End of which the Changes of the Moon 
wil fall upon the fame Day (but upwards of. an Hour 
ſooner) and ſhe makes the fame Aſpect with the Sun, 
&c, as ſhe did 19 Years before: It is” faid that it took 
ts Name of Golden Number from Julius Ceſar, who 
cauſed it to be inſerted in the Calendar in Letters of Gold. 
Dy. What is the Uſe of the Golden Number? 
bil. To find the Age and Changes of the Moon, &c. 
Tyr. How is the Golden Number found? 
bil. Add 1 to the Year of our Lord, or Date of 
the Year, then divide by 19, and the Remainder at laſt 
5 the Golden Number. N B. If nothing remains after 
the Diviſion, then rg itſelf . the Golden — Fe 
7 ; © 


8 
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I demand the Golden Numbers for the Years 1748, 
1760, and 1785, 


1748 1760 178 
1 add add N . 
19 17491092 19) 1761092 19) 7786094 
171 171 171 
39 51 76 
38 38 76 
G. Num. 1 G. Num. 13 o remains 


Therefore 19 is G. N. 
2. Of the Epacr.“ 


Tyr. What is the Epact? | 
Phil. The Epact is the Exceſs or Number of Days 


that the Solar exceeds the Lunar Year; the Solar being 
vulgarly accounted 365, and the Lunar 354 Days, the- 
Difference is 11, which is called the Epact; thus you 
ſee one Year is 11 Days, 2 Years 22 Days, 3 Years 3; 
Days, Cc. but zo being accounted a whole Lunation, 
you are to ſubtract zo, when it is above that Number, 
and the Remainder is %s Epact. | 

Tyr. But pray give me a general Rule with an Exam- 
ple or two. | 

Phil. 1. To find the Epact according to the Julian 
or Old Stile. | 

Rule. Divide the Golden Number by 3; if nothing 
remains, the Epact is the fame as the Golden Number; 
but if 1 remains, add 10; if 2, add 20, and that will be 
the Epact. 13 

2. To find the Epact according to the Gregorian or 
New Style. t 

Rule. From the Golden Number take 1; then divide 
the Remainder by 3, and if nothing remains, the 
Epact will be the fame as the Dividend, viz. 1 leſs 
than the Golden Number itſelf; but if 1 remains, add 
10 to the Dividend; if 2 remains, then add 20 to the 


* See the Rule, Page 326. 


* 


- Dividend, 


Her, 


1748, 
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Dividend, and the Sum ſhall be the Epact for N. 8. 
Thus in the laſt Section, the Golden Number for 1760 
is 13; and for 1785, 19. Then, | 


G. Num. 1760 G. N. 1785 
I 
Subtract Subtract * 
3104 39 18(6 
12 18 
12 18 
o remains o Epact 18. 


therefore the Epact is 12. 
Again, 1753, G. Num. 6 
Subtract 1 


3050 
3 
2 remains, therefore add 20 
to 5 the Dividend, it gives 25, the Epact, 


Here follows a TABLE of 19 Epafts for the Julian and 
regorian Account, with their Golden Numbers: 


| ulian |Gregoriat;| | Julian Gregorian 
G N. EB. G. 5. Ep. N. 8. G. N. Ep. G. S. Ep. N. S. 

I 11 29 11 0 

2. * 11 12 12 I 

3 3 22 13 28 12 

4 14 3 14 5 

2 14 15 

5 8 — 16 26 15 

7 17 6 17 7 26 

8 28 17 18 18 Io 

9 9 28 19 29 18 
11 | 20 9 8 
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3. Of the CYCLE of the Sun. 


Tyr. I remember you told me the Cycle of the Moon 
is a Revolution of 19 Years; pray what is the Cycle of 
the Sun? | 

Phil, This is a Revolution of 28 Years, at the End 
of which the Dominical- or Sunday Letters ABCDE 
F and G (which are generally placed againſt the Sunday; 
in common Almanacks) return again to the ſame Order 
they were in 28 Years before, and the 29th Year be. 
gins a new Cycle, 

Jr. I underſtand you in Part, but why do you uſe 
juſt 7 Letters, and never more or leſs? 

Phil. Becauſe there are 7 Leap Years included in this 
Cycle; for every 4th Year you know is Leap Year, 
and 7 x 4 = 28, the Cycle. 

Tyr. I am obliged to you; but how is the Cycle for 
any Year paſt, or to come, found? 

Phil. By the following Rule. 


mainder is the Cycle. 


E X AMP E. 


Add ꝗ to the given Year, and divide by 28, the Re- 


For 1760 For 1795 
tn ACT 
28) 1769063 2801804064 
168 PR IT. 
84 | 112 
0 5 Cycle on: 5 Cycle 


Tyr. I underftand it plainly; but pray will this Rule 
hold good for any Time to come? 

Phil. No longer than till the Year 1799; for every 
centeſimal Year being a Leap Year, it is omitted, and 
therefore another certain Number muſt* be added to 
every Year of the next, or 19th Century; and in the 
zoth Century another certain Number. 

Tyr. By what Rule then am 1 to find the Cycle of 
the Sun for the next Century. | 


Phil. 


—Z— =y 


8. 


22 2 
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Pbil. As follows. | 

Hoon To find the Cycle of the Sun the next Century. 

cle of Add 25 to the Date of the Year (as you added 9 be- 


fore) then divide by 28, and the Remainder will be the 
End Cycle of the Sun for that Vear; and this Rule ſtands 


DE good from 1800 to 1900. 
pr EXAMPLE. 
r be- For 1860 For 1879 
u uſe *5 ; Cr 

: .28)1885)67 28)1904(68 
n this 168 168 ( 
Year, 

205 | 224. 

le for 196 - 224 
. Bo 9 Cycle remains o therefore the 


| Cycle is 28. 
Tyr. But how is the Cycle found in the 2oth Century, 
viz, from 1900 to 2000, : 1 
Phil. As follows. | 
Rule. To the Number you added in the 19th Cen- 
tury (viz. 25) add 16 more, and from that Sum take 28, 
and the Remainder will be the Number to be added to the 
Date of the Year from 1900 to 2000. Thus, 
25 +16 41 — 28 13, the Number to be added in 
the 19th Century, Sc. 
Example. What is the Cycle of the Sun for 1960 ? 
— : 
13 


28)1973(70- 
196 

| | 13 G - | 
Tyr. I underſtand the Rule very well; but will not 
the Method of finding the Dominical Letter after this 

Century be changed, as well as for finding the Cycle. 
Phil. Yes, certainly; but that will be better explained 
when we come to treat of the Dominical Letter; in the 
mean Time you will do well to remember that the Years 
P 5 r800' 


- ET Oe eee Sx —O— — F —ę— 
. 
U 
* 


— \ 
*" 
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1800, 1900, 2000, &c. being Leap Years, ſhould have 2 

Letters, according to the Old Style or Julian Account; 

but the Leap Year will be omitted every Century, and 

the Method or Rule of finding the Dominical Letter 

-o =y Time to come ſhall be ſhewn under that 
ead. , 


4. Of the DouixicAL LETTER, 


Tyr. What do you mean by the Dominical Letter ? 
il. The Dominical Letter is ſo called by being the 
Lordly Letter, or that which is placed in every common 
Aimanack againſt the Lord's-Day or Sunday. 
Tyr. But is this Sunday, or Dominical Letter, always 
the fame ? _ 
Phil. No; there are 7 Dominical Letters, anſwering 
the 7 Days of the Week: viz. ABCDEF and G; 
and theſe Letters alſo are uſed for every Month of the 
Vear; A being ſet for January, B for February, C for 
March, Sc. till you come to G; and then you begin 


with A again. 


Dr. But pray, Sir, how am I to know what Letter 
is to be placed or put down for any Year to come in its 
due Order ? 

Phil. That I will ſhew you by and by at large; but 
I think it will be neceſſary firſt, to give you ſome further 
Account of the Rotation, and Retrogradation of theſe Let- 
ters, and the more ſo, becauſe, as we keep our Reckon- 
ing now in England by the Gregorian Account, or New 
Style, the Rule for finding the Dominical Letter, ac- 


| cording to the Julian Account or Old Style, will not 


do for any Year ſince 1752, for the Difference being 11 
Days, there are 2 different Rules to find the Dominical 
Letter for the fame Year, according to the Style given, 
as you will ſee hereafter by an Example in each. 
Tyr. What is the Occaſion of the Variation of theſe 
Alphabetical Letters every Year? | 
Phil. You will fee the Reaſon, if you obſerve; for 
the common computed Year being 365 Days, and 7 
Days make a Week, it is evident that dividing 365 
by 7, the Quotient is 52 Weeks and 1 Day over; this 
1 Day will conſequently be the laſt Day of the Month 
December, 
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December, which ſhould be the Letter A, but this is 
uſed tor January, as we faid before. 

2, Now let us ſuppoſe the Year to conſiſt only of 364 
Days, then there would be an even, Number of 52 
Weeks; all the Years. would begin on the ſame Day 
of the Week, and each Month the ſame Day of the 
Week ; but being 365 Days, the Year ends with the 
fame Day it begins with; ſo in every common Year, 
ſuppoſe the firſt Day of January to fall upon a Sunday, 
the firſt Day of January the next Year will fall on a 
Monday, and Sunday will be the 7th Day of January, or 
Letter G, and the next Year will begin on Tueſday, and 
the Sunday upon the 6th Day ; therefore, the Dominical 
Letter will be F, &c. | 1885 

3. But every fourth Vear is called Leap Vear, and 
conſiſts of 366 Days, and therefore the Order of the 
Dominical Letter will be interrupted, and will not re- 
turn again till the End of the whole Cycle, viz. 28 
Years = 4 X 7, which ſhews there are 7 Leap Years in 
the Cycle. Therefore, | ; 

4. If in a Leap Year the 1ſt of January ſhould fall on 
a Sunday, and the Dominical Letter ſhould be A, then 
the 24th of February will fall on a Friday, and the 25th 
on Saturday, and the Letter uſed for both Days will be 
F; and the next Day being Sunday will have the Letter 
G; fo that Leap Year, you ſee, will have 2 Letters; 
one, or that firſt found by the Rule itſelf, ſerves from the 
25th Day of February to the End of the Year; and the 
other from the iſt of January to the 24th of February. 

Tyr. How do you find the Downie! Letter in general? 

Phil. By this following Rule. 

Add the & Part of the Year, omitting Fractions, to 
the given Year itſelf; divide that Sum by 7, and the 
Remainder ſubtracted from 7, leaves the Figure, which 
repreſents or ſhews the Number of the Letter according 
to the Order of the Alphabet, viz. 

is A; 2, B; 3, C; 4, D; 5, E; 6, F; and 7 is G. 


N. B. If nothing remains after dividing by 7, then 
G is the Dominical Letter. 


P 6 For 
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\ For For 
4)1760 | 4)1785 
440 is & add 446 add 
7)2200(314 2)2231(318 
21 '21 
. 13 7 
22 7 5 
30 5 E, the D. Lec. 61 2 or B 
28 56 
3 . 8 
remains 2 remains 5 


Then take this Remainder 2 from 7, there remains 5, 
as above, which anſwers to E, the Dominica Letter. 
But this Vear, 1760, being a Leap Year, has 2 Domi- 
nical Letters, and therefore ought to have 2 Letters, as 
was obſerved before. \ 


Tyr. But how am I to know theſe two Letters for a | 


Certainty ? 

Phil. Ret found the Letter according to the 
Rule; that will be the Dominical Letter, from the 24th 
of February to the 31ſt of December (now called the 
End of the Year; the other Letter from January to 
the 24th of February, will be always the next in the 
Order of the Alphabet: Thus in 1760, the Dominical 
Letter is E, ſerving from February to January; then 
from January to. February place F, ſo will F E be the 
Dominical Letters for 1760, 

Tyr. Then I perceive the Letters in Leap Year, as 
well as in other Years, ſometimes move retrograde or 
backwards, . | | 

Phil. You are. right, for 1776 will be a Leap Year, 
and you will find the Dominical Letter A, to be placed 
from the 24th of February to the End of December; but 
B is the next in Order, therefore B is from Januar) 
to the 24th of February, and the 2 Dominical Letters 
for 1766 ͤ are BA. Do you underſtand me now? 

Tyr. Ves, quite well; but will this Rule hold good 
after this Century? | 

Phil. No; for the Years 1800, 1900, &c. 2 

| — 


BOOK OF KNOWLEDGE. 325 


Years, and therefore, according to the Julian Account, 
ſhoula have two Dominical Letters, but after this Cen- 
tury will have but one; becauſe every centeſimal Leap 
Year will be omitted, and the Rule altered, as it was 
for finding the Cycle. | 

Tyr. Pray give me the Rule, and an Example. 

Phi. I will. 


Rule for finding the Dominical Letter after the Year 


1800. 


I demand the Dominical Letter for 1845. Cut off 2 
Figures, thus, 18] 45, divide the firſt z, vix. :8, by 4 
(regarding no Remainder) it makes 4, from which take 
1, and the Remainder will be 3, which taken from the 
original Number 18, leaves 15; this Number taken from 
21, (viz, the Number of Sevens that are neareſt the 
Number 18) leaves 6, the new Number to be added to. 
the given Year, beſides its 4th; then divide by-7, as in 
the old Rule, and the Remainder ſhall be the Figure. 
anſwering the Dominical- Letter as before. | 


4)1845 | 
461 the 4th add. 


6 new Number J 
723120330 
21 7 5 
21 — 
21 5 or E. the Dom. Letter: 
2 remains. 
Do you underſtand this ? 


Tyr. Yes, very well; but if you had not demon- 
rated the Rule itſelf, I believe I ſhould not have eaſily 


underſtood it. 
Phil. Then I will now give you a Table of Cycles 
and Dominical Letters for this Century. 


5: A. 
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5 For N For 
4076 401789 
440 is & add 446 add 
7)2200(314 7)2231(318 
21 tt 
n 13 7 
7 2 7 5 
— — — 
30 5 E, the D. Lec. 61 2 or B 
28 56 
— —— 
remains 2 remains 5 
Then take this Remainder 2 from 7, there remains 5, 


as above, which anſwers to E, the Dominical Letter, 
But this Year, 1760, being a Leap Year, has 2 Domi- 
nical Letters, and therefore ought to have 2 Letters, as 
was obſerved before. | 

Tyr. But how am I to know theſe two Letters for a 
Certainty ? on 

Phil. Having found the Letter according to the 
Rule; that will be the Dominical Letter, from the 24th 
of February to the 31ſt of December (now called the 
End of the Year); the other Letter from January to 
the 24th of February, will be always the next in the 
Order of the Alphabet: Thus in 1760, the Dominical 
Letter is E, ſerving from February to January ; then 
from January to February place F, ſo will F E be the 
Dominical Letters for 1760. | 

Tyr. Then I perceive the Letters in Leap Year, as 

wel as in other Years, ſometimes move retrograde or 
backwards, . | | 

Phil. You are: right, for 1776 will be a Leap Year, 
and you will find the Dominical Letter A, to be placed 


from the 24th of February to the End of December; but 


B is the next in Order, thetefore B is from January 
to the 24th of February, and the 2 Dominical Letters 
for 1766 are BA. Do you underſtand me now ? 
Tyr. Yes, quite well; but will this Rule hold good 
after this Century? | 
Phil. No; for the Yeats 1800, 1900, c. eo 
| | | ears, 


Yeat 
ſhoul 
tury 

Year 


for fi 
Ty 
P} 
A R 


Id 
Figu 
(rega 
I, an 
origir 


„ 
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Years, and therefore, according to the Julian Account, 
ſhould have two Dominical Letters, but after this Cen- 
tury will have but one; becauſe every centeſimal Leap 
Year will be omitted, and the Rule altered, as it was 
for finding the Cycle. 


Tyr. Pray give me the Rule, and an Example. 
bil. I will ; 


A Rule for finding the Dominical Letter after the Year 


1800. 


I demand the Dominical Letter for 1845. Cut off 2 
Figures, thus, 18] 45, divide the firſt z, biz. :8, by 4 
(regarding no Remainder) it makes 4, from which take 
1, and the Remainder will be z, which taken from the 
original Number 18, leaves 15; this Number taken from 
21, (viz, the Number of Sevens that are neareſt the 
Number 18) leaves 6, the new Number to be added to. 
the given Vear, beſides its 4th; then divide by 7, as in- 
the old Rule, and the Remainder ſhall be the Figure. 
anſwering the Dominical Letter as before. 2 


134 | | 
4 pf the 4th add. 


6 new Number J 
7023120330 
21 . 
* 2 remains 

21 — | 

21 5 or E. the Dom. Letter: 
bets 2 remains. 
Do you underſtand this? 


Tyr. Yes, very well; but if you had not demon- 
trated the Rule itſelf, I believe I ſhould not have eaſily 
underſtood it. 

Phil. Then I will now give you a Table of Cycles 
and Dominical Letters for this Century. 


5: A. 


— — 
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5. A TABLE of the Cycles of the Sun and Dominical 
Letters, till the Year 1800, according to the Gregerian 
Account, or New Style. To 


1. Cycles of the Sun till 1800 N. 8. 


|Cycles|Letrs. Cycles Letrs. Cycles Letrs. Cycles Letrs. 

1 DC Z B 15 G | 22 | E 

B 9 |AG| 16 F 23 D 
A | F 17 ED 24 C 
Gn enn | BA 
FEI 124 19 B 26 G 
"D'3 14 9 AH 3. F 


C3 34.28 21 [GF | 28 E 


To find the Gregorian Epact for ever. | 
Rule. Divide the Centuries of any Chriſtian Era 
by 4, (rejecting the ſubſequent or odd Number) multi- 
he the Remainder by 4 then to this Product add the 
Quotient, multiplied by 43, to which add 86, and 
divide this laſt Sum by 25; then multiply the Golden 
Number by 11, from which ſubtract the laſt Quotient, 
and rejecting the Number zo as oſten as you can, the 
Remainder will be the Epact. See Page 318. 


rr. . 


e Uſe of the foregoing Tables, &c. with ſome pradiical 
24% | l the Change of the Aas f. gh- 


bu * 
2 neren 


2 


Water at any Place, &c. and the Method of finding them. 


1. Totell the Moon's Age at any Time. 
r. 
Add to the Epact for the given Year as follows, viz. 
for January (o), for February 2, for March 1, April 2, 


3, June 4, July 5, Auguſt 6, September 8, October 
8, ſebember 10, and December 10 and to this Sum 


add alſo the Day of the Month, if the Sum of theſe 
3 Numbers be under zo, it gives the Moon's Age, if 
above zo, then ſubtract zo, and the Remainder is the 
-Moon's Age, and if juſt 30, it is New Moon ſome 
Time on that Day, * 


Hoy 


11, 17 


next Ne 
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nn 


I would know the Moon's Age, June 20, 1757. 
Epact 9 for 1757 
Add 4 for the Month Fune 
20 the given Day 


—— — 


— ſubtracted 


3 the Moon's Age. 


| WEE ne,, 
How old, or what is the Age of the Moon, December 
11, 1761? 
FEpact 23 for 1761 
| 10 for the Month 
11 the Day given 


44 
Subtracted 30 

14 Moon's Age, which is the Day, or 

nearly ſo, that ſhe is at the full. 


2. The Moon's Age given, to tell how many Days it will 
be to the Change or next New Moon. | 


RULE. 


Obſerve. how many Days the Month conſiſts of in 
which the preceding New Moon happened, and from 
the Number of Days contained in that Month ſubtract 
the Moon's Age, and the Remainder leſs 1 is the Num- 
ber of Days to next New Moon. | 


EXAMPLE. 


I find by the laſt Example, that qn Ofeber 4, 1760, 
the Moon was 24 Days old, conſequently this new 
Moon happened in September; therefore, 


September has 30 Days 
October 4 )'s Age 24 ; 


5 61 Days to. the 
next New Moon, viz. the gth of Oclober. 5 
yr. 
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Tyr. I underſtand you well. 
Phil. Then we proceed, 


3. To tell the Time to full Moon. 
. 
Add 15 to the Days of Change; if the Sum be under 


305 it gives the Number of Days to Eull Moon; but 
if it exceeds 3o, the Overplus gives the Number of Days, 


\-E 3: MP LEE | 

I find by the laſt Example, that on the 4th of Oclober 
the Days to change, or to the next New Moon, are ;; 
therefore 5 + 15 = 20; ſo that on the 2oth of Oober 
the Moon will be at the Full. Again, June the 2oth, 
1760, I find the Change or New Moon 22 Days, then 
22 +15 =37- 30 = 7; ſo that on the 27th, it will be 
Full Moon. 


4. To tell the Time of the Moon's Southing.. 


Rule. Multiply her Age by + 204 divide the Product 
by 5, and the Quotient will' be the Hour, and the 
Remainder the fractional Parts of another Hour or tlie 
Minutes. 

I demand what Time the Moon will be full South on 
the 21ſt of April, 1761. | | 

I find her Age to be ſix Days, therefore. 

| 6 Days, / 
4 


5024 


4 + Anf, or 48 Minutes 4 
That is 48 Minutes paſt 4 in the Afternoo r. 00 
underſtand it? 0 
Tyr. Yes, very well; and pray what have you further 
to obſerve ? 2 
Phil. Several Things more which are very uſeful. As, 


8. The Time of the Moon's Suthing being given, ta tell 
the Time f High-Water at London Bridge. 


Rule. Add z to the Time of her Southing, _ 
| ave 


- 
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have very near the Time of High-Water at London 
Bridge, rejecting 12, if it be above that Number. 

Thus, by the foregoing Example, I find the Moon 
full South 48 Minutes paſt 4 in the Afternoon on April 
27, 1761; to which if I add 3, it will be 48 Minutes 

aſt 7 in the Evening, the Time (very nearly) of High- 
Water at London- Bridge. , 

Tyr. I underſtand you well ; but why is the Num- 
ber z in particular to be added, will no other Number do? 

Phil, Not for the Port of London, but for other Ports 
or Places you muſt add different Numbers. 

Tyr. I am now quite at a Loſs, and ſhould be. ve 
glad if you would ſhew me the Reaſon of High-Water 
at a few noted Places, and how I may always find it. 

Phil. That I will very readily do. 5 


6. Shews the Reaſon of Higb-Water at London-Bridge, 
and the Methed of finding it in any other Port or Place. 


Tyr. You told me that if I add 3 to the Moon's 
Southing, it tells me the Time of High-Water at Lon- 
don- Bridge ; but for what Reaſon, pray? _. 5 

Phil. The full Tide in any Place depends upon the 
Point of the Compaſs the Moon happens to be upon; 
and the Diſtance in Degrees of ſuch Point from 
the North or South Point, converted into Time, 
gives the Hours and Minutes to be added to her Southing. 

Tyr. But how am I to know the Method of reducing 
theſs egrees into Time? 

Phil. Very eaſily; for I take it for granted, you know 
how many Points there are in the Compaſs, and alſo 
which are oppoſite one to the other. er 

Tyr. Indeed I do not. 5 

Phil. Then it is high Time you ſhould, and you may 
on do it by looking over the following Figure, called 


7. The 


50 _THE'YOUNG MAN'*s 
7. The Mariners Compaſi. 


1. This F igure ought to be learnt by Heart, begin- 
ning at the North Point, and proceeding to the Eaſt, 
and fo quite round. þ : 

2. You are alſo to learn what the Mariners call box- 
ing the Compaſs, viz. to know immediately what points 
are oppoſite; S. E. is oppoſite N. W. and N. W. by 
N. is * 8. E. by L.. 

Hr. I underſtand you well; but what has this to do 
with telling me High- Water at different Places. 
Phil. Very much, it depends upon the Compaſs in a 
great Meaſure. | 
oy Why ſo? | 

bil. 


You know every Circle contains 360 9 


an 


divide 
Figur 
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and 15 Degrees contain 1 Hour in Time, for 15 x 24 = 


60, £01 
Tyr. This I underſtand very well, but what is all 
this to our preſent Purpoſe ? F | 
Phil. Very much; for as the Circle of Time is 
divided into 24 Parts of 15 Degrees each; ſo in this 
Figure, containing 32 Parts or Points of Wind, the 
Circle is divided 32, each Point being 4; Part of 
the Whole, or 11 Degrees 15 Minutes, v:z. 112, and 


| therefore, whatever Part the Moon is upon from the 


North or South Point (converted into Time) ſhews 
the- Time of Hig - Water at the different Places, ac- 
cording to the Point ſhe is upon, as ſhall be ſhewn 
hereafter, 

Tyr. I begin now to underſtand you, but hope you 
will not take it amiſs, that I enquire into the Reaſon 
of Things; for I know you would rather I ſhould aſk 
twenty Queſtions after a Thing, than to tell you I 
unde d it when I do not. 

Phil. That I had; but becauſe I have neither Room 
nor Time to explain the Nature of theſe Things b 
proper Calculations, I ſhall give you a Table whi 
will ſufficiently anſwer your Purpoſe. 
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I. 


8. An alphabetica! Lift of ſeveral of the mofl noted Places 
on or near the Coaſts of Great-Britain, France, Hol. 
land, &c. ſhewing what Point of the Compaſs the Moon 
is upon, to make Hub. Water, as alſo the Time of High- 


Water at ſuch Places, 


roints. 


12 
Gravefend 


Places. | : 
| A 44S HY 
Aldborough SE by S & NW by N 914 
| Anifterdam N E & SW : 3. 
Antwerp x E & W 6 
Beachy and Blacktail | N&S a 
Berwick | | NE by N&SW byS | 2115 
Breſt. INE by E& SW by W. 3145 
Briſto! Key | E by S & W by N 645 
Bridgewater | þ ESE& WNW | 710 
Cork, Calais, C. Clear | ENE & WSW 4630 
Caſkets - [SE by S & hed. N 9445 
Cowes 8 SE & NNW 10130 
Dartmouth | E & W 9 
Dover Pier & off Dunkirk N& S 12 
Dover, Diepe and Downs 88 E & NNW 10130 
Dublin | SE by E& NW by W. 85 
Dunbar | 8E & NW 99 
Embden E N&S 12 
Flanders Coaſt N &S$S 12 
Fluſhing N by E & S by W 45 
Flamboroug | ENE X WSW | 4139 
on ang! fore E by 8 & W by N'\| 645 
Foreland South SSE& NNW 10430 
Foreland * 8 by E & N by W. 11115 
Gibraltar Road N& S 


Grave! 
Groyn 


Harwi⸗ 
St. He 
Hull a. 


Iriſh H 
Jutlan- 


Leith 
Leoſta 
Lizard 
Londo 
Lynn 


Malde 
Marga 
Milfor 


Nantz 
Naze 
Needle 
_ 
ewp 
Nore: 


Plymo 
Portſn 
Portug 
Portla: 
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| Places. 
Graveſend 
Groyne 


Harwich Within 
St. Helens | 
Hull and 3 


Iriſh Havens g the South 
Jutland 5 | 


Leith 
Leoſtaff 
Lizard | 
London 
Lynn 


Malden 


Margaret | 


Milford 


Nantz 

Naze 

Needles and Wight Iſland 
Newcaſtle 

Newport | 
Nore at the * End 


Plymouth 
Portſmouth 
Portugal Coaſt 
Portland Race | 


Q 
Quin, or Cone 
Rocheſter - 


Rotterdam | 


Ramſey 0 
Scarborough | 
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Points. | 

NNE X SSW 1030 
NE & SW 3 

8 by E& N by W [1115 

SSE and NNW ſioſzo 
en 6 
E by N & by 8 | 5|: 

i N&S L " p 
N&S 12 

SW by S& NW by NI 9145 

ESE & WNW 730 
NE & SW 3 

E by S & W by N 6145 

N by E & S by W 45 

S by E& N by W l1ts 

E by N & W by s 5115 

NE & S I 

S by E and N by W III ß 

SE by E&NW by W S015 

Eby N& W by S | 5$[:5 
NXS 12 

N by E & 8 by W 45 

E by N& Wby S8 55 
5 N and 8 : 12 

NE by E & SW by WI 3{45 
SE&NW 9 
N&S 12 

N by E & S by W 45 
NE by $W 3 

E by N and W by S 5015 

NE by E & SW by w 346 


Severn 


Places. | Points, 

Severn at the Mouth 
Southampton, at the 8 | 

Spits and along ae N&S I 

Swin 

T 
Tinmouth and Tees | NE & SW 3 
Texel Cliffs ENE & WSW | 410 
Torbay £ | E & W 6 
Uſſhant Bay within ENE & WSW 439 

Uſhant 7 | E & W 6 
1 05 N by E &S by W 45 

ells, Weymou 

and Waterford ; ; | | EN W 6 
Yarmouth. . By SEby EXNW b WI 8lr; 
Yarmouth _ SSE& NN toſ zo 
Zealand Coaſt NNE & SSW 150 


r , r r ¶ £2 
* 
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9. An Explanation of the foregoing Table. 


Tyr. Be ſo kind, Sir, as to give me an Example or 
two of the proper Uſe of this Table. | 

Phil. Suppoſe I wanted to know the Time of High- 
Water at London, at the Full and Change of the Moon, 
and what Point the Moon is upon at the Time of High- 
Water. | | 

I look in the Table for London, and find againſt it 
NE and S W, which is 4 Points of the Compaſs from 
the North or South Point; that is 4 Times 114, Which 
is 45 Degrees; now every 15 Degrees make 1 Hour, 
therefore 45 muſt be 3 Hours from 12 o'Clock : But at 
Torba I &nd the Hour to be 6; therefore the Moon at 


that Time is either on the Eaſt or Weſt Point of the 
Compaſs. . 3 
Vr. I underſtand this quite well; but how am I to 
find the Time of High-Water at any Place. 
Phil. By either of the following Tables. 


TABLE 


- 
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TABLE II. TABLE III. 


Thews the Time of theſſ Time of Full Sea at Full and 
Moon's Southing on||Change given (by Table 1.0 


Example. Suppoſe the Moon to be 10 Days old; I 
demand the Time of her Southing ? 

I look into the Table for 10, her Age; and againſt 
it in the ſecond Column I find 8, therefore I conclude 
that 8 Hours paſt Noon, viz. at 8 at Night, the Moon 
will be full South at 10 Days old. 


t it Mind 25 againſt 10; fherefore as 8 in the ſecond Column 
om Wſtands againſt 25, as well as 10, the Moon will be full 
ich WSouth at 8 when ſhe is 25 Days old, as well as when 


dur, Wie is 10 Days old; but with this Difference, that at 25 
tat Days old it will be 8 o' Clock in the Morning inſtead 


1 at of the Evening. 


| © | . Sz IO, The 


| every Day of her Age. |[totellitatany I imeorPlace.| 
Moon's Age.| Southing. Moon's Age.| Time tobe 
45 Hours Min. j added, 
3 1 o 48 1 oO 4 
4130 2 .17 1 36 2 19+ 17 — 
6 3 18 2 24 3 18 E 
4 19 3 12 4 19 2 82 
430 k.6 26 4 5 20 N. 
6 6 21 4 48 6 21 3 26 
7 22 5 36 7 22 4 7 
45 8 23 6 24 8 23 4 55 
6 en 9 34 138 
10 25 8 10 25 6 53 
£28 20 „ al 11 26 7 39 
8015 12 27 | 9 36 „„ 
0130 1g 28 lo 24 13 28 10 8 
14 29 K | 14 29 8 
1130 Is 30 12 15 30 oo oo 
The Uſe of Table II. 


N. B. You muſt note, that in the firſt Column you 
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10. The Moon's Age being given, to tell the Time of High- 
4 Mater on any Day at any Place. 4 ; 


Example. Suppoſe the Moon 10 Days old (as in the 
laſt) I demand the Time of High-Water at London 
Bridge, Yarmouth, and Torbay, 2 ee, 

1. 1 find by 5 II. that the Moon is full South 
at 8 at Night, when ſhe is 10 Days old (by the lat 
Example) and turning to Table I. I find right againſt 
London 3.. Hours; this being added to her Southing, 


T (viz. 8) makes 11; the Hour of the Night of High- 
Water at London-Bridge. 


2. For Yarmouth. Look in Table I. as before, and 
right againſt it I find 8 Hours 15 Minutes, which I 
add to 8, the Moon's Southing (as before) and it gives 
16 Hours 15 Minutes. This being above 12, I tub- 
tract 12 from it, and find 4 Hours y Minutes remain; 
therefore it is 4 Hours 15 Minutes paſt Midnight, viz. 
15 Minutes paſt 4 in the Morning. 2 
For Forbay. I find 6 in the fifſt Table, therefore 1 
add 6 to the Moon's Southing, viz. 8, which gives 14, 
which being 2 above 12, ſhews it is High- Water at 
Torbay at 2 in the Morning, when the Moon is 10 Days 
old. And thus for any othef Places. 

Tyr. I underſtand you quite well; but what is the 
Uſe of Table III eee, ee 

Phil. Much, the ſame in Effect as Table II. for 
having found the Time of Full Sea, or High- Water, 
upon the Full and Change Days by Table I. then ſeek 
the Age of the Moon, that Time in this Table, and 
the Hours and Minutes that ſtand againſt her Age in 
the ſecond Column hereof, which are to be added to 
what you found in the firſt Table, will give the Time 
of High- Water nearly at that Place and Jime. 
Fr. Pray give me an Example. 

Phil. 1 will a 2 e 

Suppoſe the Moon 9 Days old, I demand the Time 
of High- Water in the Downs. 2 
By Table I. Fhe Moon being SSE, or NNW, 
makes a Full Sea upon Full and Change Days; look 
in Table I. and againſt the Word Dotons you will find 
10 Hours 30 Minutes. Alſo againſt 9, her Age in * 

pe | ” e 


- 


Sailir 


1 
3 h 
in 
8 
erron 


the V 


7 


Long 


advan 


go 


Ph 


ont 
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ha ble III. ſtands 5 Hours 50 Minutes, which added to 10 
> Hours 30 Minutes, gives 16 Hours 20 Minutes; from 
which take 12, (when it is above 12) there remains 4 

the Hours 20 Minutes, which is 20 Minutes paſt 4 in the 
n Morning. Do you underſtand it? b We 

Tyr. ite we And now I ſhould be glad if you 
uth would ſhew me a few Queſtions in Navigation. 


inſt l | SEC T. ar 
ng Of NAviGaATIoN, 
8 — _ 


Dr. What do you mean by. Navigation? 

Phil. Navigation is that Branch of the Mathematics, 
-h I or that Art, which teaches to guide or conduct a Ship 
ives ſafely from one Port to another, or to any known Place 
ub- in the World, and is built upon the Knowledge and 
ain; Practice of Geometry and Tripomometry, &c, | 
Viz, Tyr. What are the different Methods of practical 

Navigation? ä 

Phil. It is divided into three principal Parts, viz. Plane 

Sailing, Merrator's Sailing, and Circular Sailing. 


1. Of PLANE SAILING. 

Tyr. What do you mean by Plane Sailing? _ 

- Phil. Plane Sailing is the Foundation of the others, 
being the moſt ſimple and eaſy of all, and will do very 
well at or near the Equator,” but becomes more and more 
erroneous the further we are from that Line or Part of 
the World u 

Dr. What is the Reaſon of this? 

Phil. Becauſe at, or near the Equator, the Degrees of 
Longitude are nearly equal. to thoſs of, Latitude, but in 
r t e Poles are not ſo. | 
Di. Pleaſe to give me an Example or two. 

n Aar 
54 PROBLEM I. | 
TW, Suppoſe a Ship to ſail S E zy 8 (called the Rhumb or 
look | Point of yo Compaſs) 124 Leagues, I demand her Diffe- 
find rence of | Latitude and 1 from the Meridian, viz. 

Ta- the:Longitude ſbe is then in. 1 

ble r inge 99 V0 N. B. 


- P 


failed or Rhumb-Line, BC the 


8 R, an 


CCT — — 
———— —m— — _ - — — - 
. — - — 
- 
4 2 * 
— * 4 
4 
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N. B. Always remember to bring the Leagues int be 6 
Mes or Minutes before you work — Gate | be fi 
2 DEFINITION. 

| the Trian le ABC, the Hy- Fis. 1. | 

pothenuſe A AC ; is he? Diſtance A Der. 4 . yy 


Departure or Difference of Longi- 
tude, and AB the Difference 4 3 


Latitude.“ Then, In 
1. To find the Di e Latitude. SE 
As Radius or f | -= "24 
To the Diſt. Fs 772 AC, 
Sois the Scof £ A 56 nec 

Jo the Side AB 309.3 Bec 

This divided by 60 gives, 50 9 , As 8 
the Difference of Latitude. ee. Tot 


2, To find BC, the Departure from the aun de, So is 


As Radius | 5 Tot 
Th the Diiabe A G rr Whi 
$ is the $.of < of be Conrls N 45 
To the Side BC 206.6 her Depzrbue which di videc 


by 60 gives 30 26 36" the Differente of Longitude. 


OBSERVATION: | In 
the firſt Operation, you-may tell how far you het Tor 


1 ile North or South, called Northing or Southing; b 1 
the ſecond, how far you have failed Eaſt © or x Welt, calle * 


Eaſting or Weſting. | 
By GunTER's. Scale. 7 MN. 
Set one Foot of the Compaſſes in ei ght Points on th and t 


Line marked 8 R, Cviz. Site Rhumbs)” and the other 
three Points, that Extent on the Line of Numbe 


will reach —— 72 the Diſtance, to 206.6 ben 75 
2dly, Extend from Radius, or eight Points, to fin 
Points, in, {ths Complement of the Courſe) on the Lin to fin 
the ſame Extent on the Line of Numbers wil 
reach from 372 the EY to 309. 3 the 1 0 


Latitude. : | W oy 


In conſtructin r Cen let th 


re — E 1 | 


repreſent the North, the lower Part the South, the Right 


Ea, and the Left the Weſt, as in W above. 


- : 1 


* 


. ů'i ̃ͤ —.ö ͤ ä˙u⁴ef p ] ⁰⁵ͤůJ ‚ ͤudĩd ¼?T  ———_ — 
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2 N. B. This Exa le b r well underſt will 
5 = be ſufficient for all, 85 4 n _ 


PROBLEM I. <4 


.1. WW The Rhumb (or Point of the Compaſs the Ship ſails 
1 ) _ Difference of W I: N ovens fo ng the 
ance and Departure. 770 


DEFINITION. 


In the fore "a he Figure ABC, A to 

SE 2 S till the Difference of per | Latitude 8 11 
dba Minutes; I demand her Diſtance fai] 

AC, and her Departure from the Meridian, vi. Fi 


5 
N. * 1. To find the Dis. 
Is Se of L of the Courſe A 56 
To the Side AB, the Diff. flat Lat. 309. 3 
In, So is Radius or 8 — * 0 
To the Side AC 3 
Which | is the Diſtance filed, 


vide}. >. 2 5 24h Fer tbe: Degas kurs 
4. Sc of L. of the Courſe A 5660 135 
To the Side AB the Diff. of Lat. zog 
So is the 8 of the C of the Courſe A 330 45 
To the Side B C the Departure 206.6. &. 

As Radius to the Diſtance 372, ſo is the Sine of the 
Courſe 339 45 to the Departure 206.6, 


N. B. This is only the Reverſe of Problem hs "I 
and therefore eaſily performed by Gunter's Scale. 


PROBLEM UI. 


De Difference of Latitude and Longitude being giv 
1 to Fw 4 Naum, Y 32 4 and Dt axe. are 
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DEFINITION. 


n the Triangle ABC - 
let A repreſent any Place B 
(fup ethe Lizard) that 
| hip is in, AB the. + 
NA ine or Parallel | 
thereof; let the Point C 
be called the Ile of St. SP 
Mary in the Azores, and Ot 
CB its Meridian : T hen 
there is given the Side 
AB=816, the Diſtance , 40/7. 
of the Lizard from the C | 
Meridian of St. Mary, or 
the Difference of Longitude; Y and BC the Diſterence of 
Latitude 768': Now ¾/ñ 


1. To find the Rhumb. or Angle at 9. 


As the Side B C 768' 

To Radius or S of go 

So is the Side AB $6 

To the Tangent of the Rhumb or Angle at C 

this divided by 111 (the Degrees i in Ang or nth} 
gives four Rhumb Points ,and 1* 44 more, which — 
that the Rhumb or Point of the Compaſs from the Li- 
ard to St. Mary : is the 175 th Rhumb from that Meridian, 
and 144 or nearly 14 Degrees more, viz, S W and 
1 Degrees nearly ſtill more weſterly : Bun if you take 
it from St. Mary's to the Lizard, then it will be the op- 
Poſite, Rhumb 2 Point of the Compaſs, vix. NE and 
* *44 more eaſterly, the Reverſe of the former. 


2. For the Diflance A C. 


As the S of the Rhumb or < at Cc 46 44 

To the Side AB 816“ | | 

So is the Radius 

To the Hypoth. A ET 1120. 5.5, which is the Diſtance from 

the Lizard to St. Mary's, the Diſtance by the plain 

Chart or pang Do you underſtand it, Tyro? 
HBr. I underſtand it very well, Sir; but "ſhould have 


435 


Fig. 2. 
8/6" 52 A "I 


2 bn better pleaſed if you had wrought the Queſtions out 
Phil. 


at wok, 
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Phil. I thought ſo with myſelf; but I aſſure you it is 
of more Advantage to you upon the whole; for conſider, 
A Bro, I have. not left you without the Manner of work - 
ing every Queſtion, and certainly you cannot be fo idle 
235 not to put theſe Rules in Practice; and though I'grant 
it is a little more Trouble, yet I am ſenſible, if you work * 
them yourſelf, and find them agreeable to the Anſwers 
here laid down, it will increaſe your Knowledge more, 
and give you ten Times the SatisfaCtion than if-they were 
fully anſwered to your Hand. 
Tyr. I believe what you ſay to be true, Sir, for indeed 
l own, as you have given all the Sides, Angles, &c. I 
have nothing more to do but to find their Ee ichun 
accordingly, and work as before: But pray then give 
e of Ine another Example, if it be of any further Service. 
Phil. I will. | | 1 92, 


PROBLEM IV. 
Two Ships ſail from a certain Port A; one ſais EN E 
40, the other E by S, ſo far till ſhe finds the 170 Ship to bear 


from her N I demand the ſecond Ship's Diſtance 

rom the Port A; and their Diflance then from each ether. 

. DEFINITION. 

In the Tri- B 

angle ABC, 40 $ 

let A the Ry RN * . 

Port from — : 

which both A 

the Ships ſail 

AB the ENE | N 

Courſe, and | 9 FBS, E. 
AC the Courſe E by S: Then * 
rom ni. 10 £02,5 Mig GO TIES. 1892 3/515 * 
lain I I. To find the Diſtance of the ſecond Ship. © 


ave WW As the 8 of the < C 229 8 : 
out F To the Side AB 40 5 

o is the 8 of the L at B 123 4 

74 1! Q3 


ve. 33% 45" : Difference of 


| 
| 

| 
| 
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To the Side AC 86.98, the Diſtance of the ſecond 


Ship from the Port. Thu 


2. To find the Diſtance of the two Ships, viz, IPA Side BC, ¶ Cour 


As the S of the < at C 220 300 
To the ode AB 40 | 
So is the S of the 2 4 3 
2188 BC 58. 12, N of the 0 S of 
Viz ; | 
Do you underſtand it, Tyro #: | + 

; Tyr. Sir I acknowledge I am not quite perfect, but 


I ſee the Na an anner of working of the Pro- As 
blems very plai ſeren 
. Phil. That's fulcient; then I will ſet you a few Quel. 
tions or Problems, by way of Exerciſe, to "_ yu 
may prefix any Angles or fumbers. | _ 
PROBLEM v. 1 


A Ship fails S W by W, till her Difference of Longitude out 
(viz. wp #harture from the Meridian) it 420 Minutes, 1.8 247 ! 


demand the iftance failed, and Difftrence of Latitude. * 
tell n 

f 8 For the Diftance. l | Mer 

| As S of the Courſe $ W by W, = 6 5) * E 
Departure 2200“: So is Radius, to ce n 


nutes = 88 Leagues one Mile, 


2. For the Difference of Latitude, 2 


As Radius : Diſtance 2175 : Sc of 56 16% the Courſe, 
atitude 147 ie, VIZ, 
20˙27 12% 


By Gran. . 1 


Extend the Comp aſſes from 5 Points to 8 Points on the this 
Line SR, and that — on the Line of 8 will ridic 


reach from 220 the Departure, to 265 the wy app! 


RNS extend from 8 Points to three Poin \ ( the 
. of the Courſe) that Extent on the Line v 
2 will reach from 265 the Diſtance, to 147. 2 de b 


| the Difference of Latitude, * ve. . long 


PRO. 


cond 


BC. 


BOOK OF KNOWLEDGE. 343 


PROBLEM VI. 


The Diftanch 247, and arture 197, given, to d the 
Courſe and Hafi of 2 u 


1. For the VG, | 
As the Diftance : 247 © Radius:: the Departure 197 : 
of the Cqurie 52? 545 


2. Fur the Di Difference LL Latitude, 


As Radi 91 247: gc of cou 4h Dif- 
ee Eu, Gre 
W GunrRR. : 1 


Extend the or paſſes from 247 to 197, and the fame 
Diſtance will reach'from Radius to the Sine of the Courſe 
20 54, Alſo the Extent from Roles to the 
our 37 8 the ſame Way from the 
247 Minuteß, to the Difference of ab Latkude 
Tyr. 1 am obliged to you, Sir 3 and no 
tell me ſo 5 dN what , commo called 


Mercator s 42 
very little then, ; becauſe if Opyor- 


Phil. It m 
_ ou lg of of it Roe” will not; but FR 


SD 4 1 I 
[ 


2 þ 98 


2. Of ing by tet true Chart, called e 8.5 


Tyr. W 
what is the 
Phil. B 


ifference between Nis and Plane Sailing? 
Mercator's Chart all Places on lobe 
are laid down with great Truth, roles :both their 
Latitudes, ngit iſtanges ;. but 
this is better 4,4 00d. by A EN os 1 Table of Me- 
ridional Parts or 


applied to Practice. 
* Though | this is called Mercator” s Sailing, 

the beſt of Authors that I 2 ever yet fee, | 

longs to our ur gc N rights 


et it appears by 
1 the Invention be- 


—- 


24 — 2 - 


Qz 2 


t do 35 mean by eee s Sailing; and 7 


itference of LAGS l 36S its Uſe 


— — R mNm — 
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A TABLE of MERIDIONAL Mites, 


* 


GEE en QA. W. 
MixuTEs in each DEGREE. 


©) | 1% 20 7 3o | 40 | 50 


MRI IONWAL MILE. 


w\k 2 8 


o pn 2828430 


22088 


— 


14 
200 
260 


20 30 40 
86 | 90 100 


150 
21 
27 


50 
110 
160 
220 
280 


230 


320 


1380 


62 
684 
745 
807 
581.869] 
931 
993 
1056 


1119 
1182 


330 
390 


451}. 
SIN 
6330 


694 
755 
817 


879 


1004 


>z6[1066, 


1129 
1193 


941] 9 


170f 


(7 Iy [ * | 


38.0 | - *20UDJayjl 


7255 


320 
1385 
1451 


Ir5 16. 
778777940 


1649 
1717 
785 


1853 


—— 
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[opnane'T yo $991 


ESA 


— 
21 


MixurzEs in each DEGREE.” 


: 
O | 1 2 


ee 


— — 


Mexripionat MILEs. 


13011888 


11958 
2028 


209 
17 
2244 


362318 


oo . 4 


12392 


| 38/2468 
39/2544 


1899 
1969 


2111 


19711102) 
198101993 


2040|2052|206; 
212312135 
2183]219512207 


2256|2268[2281 


2405 
2481 


2330234202355 
241712430 
2493]2500 


2557145701258 3 


1034 
2004 
2075 
2147 
2219 


2293 
2367 
2442 
2519 
2596 


4002622 


2701 
2781 


32863. 


3039 


6531¹ 
713202 


(3291 
3382 


503474 
5113508 
5203665 
53673 
[543304 


7 


3968 
14074 


974182 
1584294 
24002 


2635 


264802662 


2714272802741 


33003 
33973412 
349003505 
35543 oo 
3081 


S891 


378013797 


3381135993910 
398514003] 
409214110 
420114219] 


431 


2795/8082822 
287612890 
295912973 
394413958 
313013144 


1 85 


2575 
2754 


291 
3004 


213086 


317 

3200 
3351 
3443 
3827 
3932 
3730 
3830 


13233; 


| 4038 4 
414.614 
4257142 
4370 


2070 


-_ 


4457 


* * * * * 6 w 
*. 
"” I 7 — = — 


345 


— ——— ?722 - "_— 
— 


> "= - 
-*- . 
Le ——— — — 
——— — — - _ 
r S D SL IS BO — 
- 


| 


THE YOUNG M A N's 
A TABLE of MERI˖DTONAL Mittxs, 


—_ 


MinuTEs in each DEGREE. 


. 


„102 3% 4 


50 


— 


3p 289930 


MERTDIONAL MILES. 


una 


60 


180 


— 


. 282 - O 


240 


10 
70 


1200 130 


190 
250 


20! 


30 


40 


80] 9o foo 


140 
200 
260 


150 
210 


3 
1299 


1045/1056 


1108 


235 


1364 
429 
1495 
7551 
1627 


1694 
1701 


1830, 


320 
380 


1119 
1182 


1245 
1310 


1375 


1449 | 


1503 
1572 
1638 
1705 


1773 
1842 


160 
220 


50 
110 
170 


280 


230 
290 


1 — — 


34 
400 


| 401 


521 


643 
704 
766 
827 


350 
410 


47] 
532] 


592 
053 
715 


27011 


838 


$89] goc docs 


| 954] 


1014 


1077 


1140 
1203 


7 


1332 
39 
1402 
1527 
1594 
1665 
1728 


-11796 


i805 


"962116 
1024 
1087 
1150 
1214 
1278 
1342 


4407 


1473 
1538 


1605 [| 


1672 
1738 
1808 
1877 
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.A TABLE_of MERIDIONAL MILES, 


MiNnuTESs in each DEGREE. 


Ls 


_ — 


MERIDIONAL MiLEsS. 


30 1888] 1899|1911[1923 1931 1946 
3111958|[1969|1981]1993}2204|2016 
32 202802040005 220652075 2087 


[apnanerq yo 8513501 


————— 


3603180233023 420235 5 367380 
37 23920240½417/ 2430024422455 
24680248 1249302506025 1902532 


26221:635|2648]2662|2675 2688, 
4112701]2714]2728|2741127 5412767, 
420278 1279 528082822233 52849 
4328630856 890.2904 2918 
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A TABLE of MERIůUIONAL Mitts, | 
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Tyr, What is the Uſe of this Table? 

Phil The Uſe is to find the Meridional Miles or 
parts in any Latitude, or between two given Places dif- 
fering in Latitude, as follows : 

If one Place be at the Equator, and another in North 
or South Latitude, then the Number anſwering to the 
laſt is the Meridional Miles; thus the Difference between 
the r Miles at the Equator which obſerve is 
(o) and in N. Latitude 52® is 3665 Miles; and in 25? 
8. Latitude it is 1 $49 Miles; as you will find to ſtand 
right againſt theſe Numbers, 25 and 52. 


2 


If two Places have both North or both South Latitude, 
then the Meridional Parts or Miles belonging to each 
ſubtracted; will give the Meridional Difference of La- 
titude in Miles. Thus, ſuppoſe one Place 520 North 
—— is 3665") the other 40? N. (which is 2622) their 

ifference is-1043, the Meridional Difference, c. 6 


3. 

If one Place be in North, and the other in Sauth Lati- 
tude, then adding their Meridional Parts together, gives 
the Meridional Difference: Thus, in 52 North, the Miles 
anſwering in the 'Table are 3665; and againſt any other 
Number at Pleaſure (ſuppoſing 40 South) ſtands 2622; 
this added to 3665 North, gives 6287, the Meridional 
Difference of Latitude. And thus for any Places. 

Tyr. This is eaſy _ but pray can't you give 
me an Example or two at large ? ; 

Phil. I will do any Thing to ſerve you, but it will be. 
proper firſt of all to give you an Example of the Uſe of 
| The Uſe of the T ABLE. | | 
_ Suppoſe one Place in 21 North Latitude, the other 
in 52 N. What is the Meridional Difference of Lati- 


Q6 - The 


5 1388 
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The Meridional Parts of 32 are - 3665 
The Meridional Parts anſwering to 21 are 1289 


Difference 2376 


N. B. If one had been North and the other South, 
then add them: 52* N. and 21*S. is only adding the above 
Numbers together anſwering thereto, which is 4954. 


PROBLEM I. 
Having the Latituds and Diflance of two Places, to find 
the Rhumb and Difference of Longitude. - 
1. To find the Rhumb or Courſe. 


As the Diſtance to Radius, ſo is the Difference of La- 
— to the Sine Complement of the Rhumb required: 
en, . 


2. To find the Difference of Longitude. 


| As Radius to the Difference of Latitude in Meridional 


Parts, ſo is the Tangent of the Rhumb, to the Difference 


of Longitude required. | 
a PROBLEM II. 


The Latitudes and Difference of Longitude of any two 
Places being given, to find the Rhumb and Diſtance. 


1: To find the Rhumb. = 
As the Meridional Difference of Latitude in Miles 


to Radiusg ſo is the Difference of Longitude in Miles, 
to the Tar gent of the Rhumb required. 


23. To find the Diflance. © 
Firſt find the Difference' of Latitude in the common 
Way, and bring it into Miles, by multiplying by 60; 
then fay, | WIN 
As the Sine Complement of t! 
r Difference of Latitude in Miles 
| Diſtance in Miles. 


Courſe, to the pro- 
ſo is Radius to the 


PRO- 


Hat 


— md Are ng 
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PROBLEM II. 


Having the Latitude and Rhumb of two Places given, to 
find their Diſtance, and Difference of Longitude. 


I. To find the Diflancs. 
As the Sine Complement of the Courſe to the Diffe- 


rence of Latitude, ſo is the Radius to the Diſtance. 


2. To find the Difference of Longi tude, 


As Radius to the Difference of Latitude in Meridional 
Parts, ſo is the Tangent of the Rhumb to the Difference 
of Longitude required. | 


PROBLEM iv. 
Having the Rhumb, Diftance, and one Latitude given, to 


» find the other Latitude with the Difference of Longitude. 


| 1. To find the other Latitude, 


As Radius to the given Diſtance, ſo is the Sine com- 
plement of the Rhumb, to the other Latitude required. 


2. To find the Difference of Longitude. 

As Radius to the Difference of Latitude in Meridional 
Parts, ſo is the Tangent of the Rhumb, to the Difference 
of Longitude required. e l 

PROBLEM . 


Having the Difference of Longitude, the Rhumb, and Ine 


| Latitude given, to find the Diſtance and other Latitude, 


1. T7 find the other Latitude. 
As the Tangent of the Rhumb to the Difference of 
Longitude in Parts, ſo is the Radius to the Meridional 
Difference of Latitude in Parts required. ö 
| 8 2. For the Diftance. 1 21 
As the Sine Complement. of the Rhumb to the Diffe- 
rence of Latitude, fo is the Radius or Sine of go, to the 
Diſtance required. ON" Ne 
. Theſe 
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Theſe Problems, Tyro, you may eaſily try by a 
Numbers you pleaſe A and therefore, I ſhall — — 
you an Example or two in Circular ailing. by, 


3. Of CixcuLar SAILING. 
Dr. What do you mean by Circular Sailing? 

i Phil. Circular Sailing is failing by the Rules of $5}. 
rical Trigonometry, or by the Knowledge of Spherical Cir- 
cles, and therefore muſt be the moſt exact Way, and 
beſt Method'of all others. 

Dr. Then I perceive that Plane Sailing only ſuppoſes 
the Earth to be like a Circle or Plane Superficies, | 

Phil. You fay right, and therefore Plane Trigonometry 
will anſwer all ſuch Queſtions ; and from hence it may 
very properly be faid to ſail, or to ſuppoſe to fail in Plano, 
or otherwiſe Plane Sailing. SE | 

Tyr. But pray how is it poſſible to keep failing for 
2 3 Diſtance, exactly in the Arch of a great 

ircle ? 


thod, becauſe of the Roughneſs of the Sea at different 
Times and Places, and the Uncertainty of the Wind, 
Sc. but yet, Circular Sailing is of great Advantage, 
particularly in long Voyages, that have direct Eaſt and 
H/eft Courſes. | 
Dr. Pray tell me, in ſhort, what the Difference is then 
between Circular Sailing and the two former? 

Phil. In Plane and Mercator's Sailing, Meridian, 
Rhumbs and Parallels are uſed as the Sides of long . Ih 
but in Circular Sailing, the Rhumbs are ufed as Heli- 
Spherical Lines, but the Parallels are not uſed as the 
Sides, becauſe they are not the Arches of great Circles. 
In ſhort, in Circular Sailing, the Meridian, or Arches 
of Meridians and Equator, are uſed to form, or make 
a Triangle agreeable to, and anſwer every Courſe and 
Diſtance. 4 

Tyr. I underſtand your Meaning very well ; but are 
there no Rules firſt to be known bers we begin to work 
any Problems ? 

! 


hil. I ſee no Occaſion for any, as you have before 


deen taught Geography; however, obſerve, 1 
8 0 | 1. Should 


Phil. Tis impoſſible to keep quite cloſe to this Me- 
0 


r 3 


S 
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1. Should two or more given Places lie under the 
Equinoctial, then is their Poſition Eaſt and Weſt; 
therefore the Difference of their Longitudes converted 
into Miles gives their proper Diſtance. And | 

2. Should they lie under the ſame Meridian, Cvix. 
North and South of each other) then their Difference 
in Degrees converted into Miles tells the Difference of 
their Latitude. | | 


Fc Oc A 


Let there be two Places (or two Ships at Sea) lying in the 
Jame Latitude, and let the Difference of the Longitude 
be 1 ; it is required to find the neareſt Diſtance from 
each other in the Arch of a great Circle, and the true or 
direct Poſition or Situation from each other. 


1. For their neareſt Diſtance. 
As Radius to the Sc of the given Latitude; ſo,is the 


8 of 3 the Difference of Longitude, to the S of ; the 


Diſtance required, the Double of which gives the Diſ- 


tance required. 


2. For the direct Poſition or Situation. 


As Radius, to the S of the Latitude; fo is the Tangent 
of Z the Difference of Longitude, to the Sc of the < of 
Polition required. 5 3 | 


PR © B. I 


eg two Ships (or two Places) are one under the Equi- 
I 


nottial, and the other in any given Latitude, their Dif- 
ference of Longitude being given; it is required to find, 
firſt, The Diſtance from each other; 2. The direct Poſi- 
tion or Situation from the firſt to the ſecond, and alſo the 
direct Poſition or Situation in reſpect of each other. 


1. To find the neareſt Diſtance. 


As Radius to the Sc of the Difference of Longitude, | 


fo is the Sc of the Difference of Latitude, to the Sc of 


the Arch of the Diſtance required. 
| 2. To 
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2. To find the Poſition from the 2 to the ſecond Place, 


As Radius to the S of the Difference of Latitud 
is the Tc of the Difference of Longitude, to the Te 00 
the Angle of Poſition. . bo 


3. For tbe Poſition from the ſecond to the firſt Place. 


As Radius to the S of the Difference of Longitude, 


ſo is the Te of the Difference of Latitude, to the Te 
of the Angle of Poſition, 


Coming off the main Ocean, 1 had the Sight of a Cape, 
and intended to ſail to it; T findit to bear from me NN WW 
and by Computation 33 Miles Diſtance, But having 
continued my Courſe N for 36 Miles from this Obſerva- 
tion, I there anchored: I defire to know how the ſaid 
Cape now bears, and its Diſtance from me ? 


In the annexed Figure or Tri- 
angle ABC, I ſuppoſe the Ship 
to be at A, and the Cape at B to 
bear from me NNW 32'; then 
ſailing from my firſt Station A to 
the ſecond Station at C, 36 North, 
I would then know the Diſtance 
and Bearing of the Cape B from 
the Point C. 

1. In this Triangle are 2 
AB=33, AC=36, and the Angle 


"N36 Miles 


Ul 


A=229 30. 


1. To find the Angle at C. | 


As the Sum of the Sides A C and A B, to the Diffe- 
rence of the ſame Sides, ſo is the TT of + the unknown 
Ls, B and C, viz. 789 45%, to the T of 129 20, their 7 


Difference; which taken from the 3 Sum, leaves 66" 25' 


for the Angle C, which is equal to 6 Points, all but : EL 
W., 


therefore the Bearing of the Cape B from C is W 
and 15 more ſoutherly, Do you underſtand me? 4 
| | Tyr, 


i SS. AA DH a” > Wu == GW” 
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Jr. Very well, except it be, I don't know from 
whence the above 78? 45' comes. 

Phil. I am ſurpriſed to ſee you at a Loſs in Things 
ſo plain. Obſerve then the Angle A=22® zo, then 
muſt the other 2 £s B and C be = 157? zol, becauſe 
1579 zo! + 222 30 = 180? = to all the <s of any Plane 
Triangle ; now the Z of 57 30: =78" 45%. * 
Tyr. I thank you, Sir, and am now quite ſatisfied with 
the whole Operation. | 

Phil. Then I'll proceed, 


2. To find the Diſtance B from the Ship at C. 


As the S of the & C660 255 to the Side AB 33\, ſo is 
the $ of the Angle at A 22 30, to the Side B C 14 78%; 
ſo that the Cape is diſtant rather more than 134 Miles. 


$ EE T. - 


Here follows a Collection of Problems propeffar the young 
Practitioner in the further Knowhdgs of 715-4 | 


Navigation, &c. 


5 C 02207900 
The Sun's Place given, to find his right Aſcenſim. 
As Radius to the T of the Sun's Longitude from the 


neareſt Equinoctial Point, ſo is the Sc of his greateſt 
Declination, to the T of his right Aſcenſion from the 


neareſt EquinoCtial Point. 
The Declination of the Sun being given, to find the Sun's | 
Place or Longitude from Aries, | 


As the S of the ©'s greateſt Declination, to Radius; 
bo is the S of his preſent Declination to the S of the 
dun's Place. | 


x4 Þ, AO. bd 
The O's Declination given, to find his right Aſcenſion. 
As Radius ta the Te of the Sun's greateſt Declina- 


tion; ſo is the T of the given Declination, to the right 
Aſcenſion from M or &, as required, 2:5 i 
bs 4 PROB, 


| 
| 
f 
| 
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P R O B. IV. 
The Latitude and Sun's Declination given, to find the A 
"Tos cenſional Difference. © | 
As Radius to the T of the given Latitude, ſo is the 
T of the Sun's. Declination given, to the S of the Aſcen- 


ſional Difference required in Degrees and pry) 


which converted into Time (as in Prob. 16. p. 216, 
gives the Time the Sun riſes or ſets before and after Six 


o'Clock. 
K * 7: a 


To find the Sun's obligue Aſcenſion and Deſcenſion. 

1. Find his- Right-Aſcenſion by Prob. 1. and his 
Aſcenſional Difference as in the laſt; then obſerve, if 
his Declination be North, to ſudtract the Aſcenſional 
Difference out of his Right-Aſcenſion in the 6 northen 
Signs, and it gives the oblique Aſcenſion; but added to 
the Right Aſcenſion, gives the oblique Deſcenfion. 


2. But ſhould the Sun have a South Declination, then 
add the Aſcenſional Difference to the Point given in the 


6 ſouthern Signs to the right Aſcenſton, gives the oblique 
Aſcenſion, but ſubtracted, from the ſame gives the oblique 


Deſcenſion. A 
The Latitude and Sun's Declinatian given, to find his 
P7² ASE ES 
As the Sc of the Latitude, to Radius; ſo is the S of 
the Sun's Declination, to the S of the Amplitude from 
the Eaſt or Weſt Point of the Horizon. =» 
N. B. This Problem is of great Uſe for finding the Variation of 


the Needle; for the Sum or Difference of the Sun's Amplitude, and 
Magnetic Amplitude (according as it may happen) gives the Vari- 


ation required. 
P R O B. VII. 


Having the Sun's Amplitude from the North Point, and 
bis Declination given; to find the Latitude. 


As the Sc of the Amplitude from the North Point, 


to Radius; ſo is the 8 of the given Declination, to the 


Sc of the Latitude required. 
{+ #0: NG 1 PROB. 
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P 


The Latitude and Sun's Declination given, to tell on any 
Day what Time ſbe Sun will be upon the true Eaſt and 
Weſt Points. 


As the T of the Latitude, to the T of. the Sun's- 
Declination ; ſo is Radius, to the Sc of the Hour from 


Noon, 
| 5 P R O B. IX. 


The Latitude and Sun's Declination given, to find his Al- 
titude at Six O'Clock, 


As Radius to the S of the Sun's Declination, ſo is the 
S of the given Latitude to the Sun's Altitude at Six. 


P.R.Q B,:; 


The Latitude and Sun's Declination given, to find the 
Azimuth at Six o Cloct. 


As Radius to the T of the Sun's Declination, ſo is 
the Sc of the Latitude of the Place, to the T of the 
Azimuth fought. 


N. B. This Problem is of 
cknation of any Place from 


Sun-Dial. 
” X00 XI. 


Having the Latitude and Sun's Declination, to find his 
Altitude on the Eaft and Weſt Points. 


As the 8 of the Latitude to Radius, ſo is the 8 of 
the Declination to the S of the Sun's Altitude at due 
Eaſt and Weſt, 


P..-K'O' B.; 
The Latitude given, to find the Sun's Altitude at any Time. 


As Radius: Tc of the Latitude : : the S of the Sun's 
Diſtance from Six o'Clock : T of a 4th Arch, which 
being taken out of the Sun's Diſtance from the Pole, 
gives a 5th Arch: Then fay, hog 
| $ 


t Uſe to find the Poſition or De- 
North and South in order to fix a 
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As the Sc of the 4th Arch thus found : Sc of the re. 
maining or 5th Arch :: the d of the Pole's Height of 
Latitude: S of the Sun's Altitude all the Time re- 


quired. | 
| PROBLE M XIII. 


The Sun's Declination, Altitude, and Hour from Neon 
| given, to find the Azimuth, 


As the Sc of the Sun's Altitude: S of the Hour from 


Noon:: : the S c of the Sun's Declination : S of the Azi- 
muth required. | 


PROBLEM XIV. 


The Sun's Altitude, Declination, and Azimuth given, 10 
1 find the Latitude. > 


As the S of the Sun's Azimuth: S of his Diſtance 
from the North Pole : : the S of the £4 of the Sun's Po- 
ſition : Sc of the Latitude required. 


PROBLEM XV. 


Having the Latitude given, as alſo the Sun's Altitude and 
Hour from Noon, to find the Angle of the Sun's Poſition. 


As the Sc of the Sun's Altitude: S of the Hour from 


Noon : : the Sc of the Latitude to the S of the < of the 


Sun's Poſition, 


PROBLEM XVI. 


To find what Angle the E cliptic makes with the Meridian. 


As Radius: S of the Sun's greateſt Declination : : Sc 
of the Sun's Right Aſcenſion from the next E uinoctial 
Point: Sc of the < of the Ecliptic with the Meridian. 


PROBLEM XVII. 


Hiving the Sun's Altitude, Declination, and Azimuth, t» 
t find the Latitude. | 


As the S of the Sun's Azimuth: S of his Diſtance from 
the N. Pole : : the S of the Angle of the Sun's Poſition : 
Sc of the Latitude required. 


3 
J 


s N. B. 


AR 
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N. B. Here follows a Collection of Problems relating to Aſtrology, 
rather for Curioſity than any immediate Dependance upon future 
Events; though many of them are not without their Advanta es, nor 
altogether without ſome Certainty, if what the Problem is built upon 
is true, both as to Circumſtance and Time, in which Caſes man 
natural Preſages and Predictions have happened according to fuch 
and fuch Calculations. | 


PROBLEM XVII. 
The Diflance of the Sun, from either f the Eguinoctial 
it 


Points M or , being given, to find its Declination, 


As Radius or S of go : S of the Sun's Diſtance from 
the next Equinoctial Point:: the S of the Sun's greateſt 
Declination : S of his preſent Declination. 


PROBLEM XIX. 
To find the Quantity of any Angle of the 12 Houſes, or the 
Ae the 4 400 which 22 of the 12 Houſes 
make with the Meridian. 


As Radius: Tang. of zo for the 2d, 6th, 8th, and 12th 
Houſe (or the Tang. of 60 for the zd, 5th, gth, and 11th 
Houſe) : : the Sc of the Pole : Tc of any Houſe with 
the Meridian. 


N. B. The 1ſt Houſe is called the Horoſcope or Angle of the Eaſt; 
the 7th Houſe the Angle of the Weſt ; the 4th the Angle of the 


North; and the 1oth the Angle of the South. 


PROBLEM XX. 


To find the Rioht Aſcenſion of the Paint of the Equinoctial 
5 , Ninn Call. F 


Find the Sun's Right Aſcenſion, then reduce the 
Time from Noon laſt paſt into Degrees, and add this to 
the Sun's Right Aſcenſion ; and the Sum ſhall be the 
Right Aſcenſion of the Point then in the Equinoctial, 
which is called Medium or Cor Cel. | 


PROBLEM XXI. 
To find the Angle of the Ecliptic with the Horizon. 


As Radius: Sc of the Altitude of Cor Cæli: : the S 
of he 7s 5 * Ecliptic _ the Meridian : Sc of the 
<O iptic ired. 

e Ecliptic requir | PROB. 


7 —U— —„— l: 4 n 
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PROBLEM XXII. 


—_— the Altitude of Medium Cali, and the Angl; of 
the Ecliptie with the Meridian given, to find the Di. 
tance of the Azimuth from the Meridian, otherwiſe i 


Amplitude of Ortive of the Aſcendant,* or Horoſcope. 


As Radius or S of 90: S of Medium Cœli:: the T 
of the < of the Ecliptic with the Meridian: Te of the 


Amplitude Ortive of the Aſcendant. 


PROBLEM XXIII. 
Having the Angle of the Ecliptic and the Altitude of Me 
dium Cœli given, to find the Cuſp of the firſt Paint if 
any of the 12 Houſes. | 


N. B. The Amplitude Ortive of. the Aſcendant is equal to the 
Diſtance of the Azimuth of go from the Meridian, therefore the 
Cuſp or Aſcendant Degree of the firſt Houſe is thus found. 


As Radius or S of go : Sc of the. < of the Ecliptic 

with the Meridian : : the Tc of the Altitude of Cor or 

Med. Cali to the T of the Diſtance of Med, Coli from 
the Aſcendant Degrees. g 2 


PR OL ee. 
To find the Altitude of the Pole above any of the Circles if 
the 12 Houſes, 


N. B. If the Angle of the Circle of the Houle be not given, find 


it by Problem 19th.” Then, 


As Radius: Sc of < of the Circle of the given Houſe 
: : 8 of the Pole's Elevation or Latitude: S of the Al- 
titude of the Pole above the Circle of Poſition of any 
given Houſe. 


The Aſcendant is that Degree of the Equator which riſes the 
Time any Perſon is born, &c. and Horoſcope is that Degree of the 
Aſcendant of that Star or Planet which riſes, and which is then 
taken Notice of in order to predict any Event, or calculate the Time 
and Circumſtance of future Events. * 


PR O- 
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Having the Latitude and Declination yt any fixed Star 
given, to tell when it will be due Eaſt and due Weſt. 


As the S of the Pole's Altitude: Radius:: the S of 
the Star's Declination: S of the Star's Elevatien above 
the Horizon, upon the true Eaſt and Weſt Points. 


PROBLEM XXVI. 
To find the Mom's Horizontal Parallax. 


As the Diſtance of the Moon from- the Center-of-the 
Earth: Earth's Semi-Diameter : : Radius or S of go: 
S of the Moon's Horizontal Parallax in that Diſtance. 


PROBLEM XXVII. 


Heu ns the Moon's Altitude and Horizontal Parallax 
given, to find her Parallax in any apparent Latitude. 


As Radius: S of the Moon's Altitude : : the S of her 
Horizontal Parallax ; the S of her Parallax in that Alti- 


tude and Latitude. 
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PART VI. 


Of Mus1c and VIBRATIONS, &c. 


NB. This little Treatiſe being already extended beyond its origi- 
nal Dehgn, the Author propoſes to treat more particularly upon 


X the Theory of Muſic only; which will be of as great Service to 


many that can already play and ſing well, as to thoſe who have 
at preſent little or no — 1 this Science. For it 1s to be 
noted, that a Perſon may poſſibly know a great deal of Muſic, 
who can neither ſing or play; and may alſo ſing and play 
very well, without being a proper Jud e of the Reaſon of Har- 
mony. This being evident, I ſhall endeavour to make the fol- 
lowing Pages ſerviceable to the Lovers of Muſic in general. 


Tyr . HAT is Muſic? 
3 W 3 Mode ſtrictly ſpeaking, ſignifes 


only true Harmony of Sounds, and is one of the Jiberal 


Sciences, which teaches us the Manner of ſinging or 
playing right, according to the Rules of Compoſition; 


ut, in general, it is uſed for all Manner of Sounds, 
whether by Nature or Art; and the Study and Practice 
of it has ever been counted both uſeful and diverting, 
freeing the Mind from every Thing which may preſs 
too hard, or dwell too long upon it, and mightily diſſi- 
pates anxious and melancholy Thoughts, helps to ac- 
celerate Buſineſs, and if proper 
enlivens the whole Man. /& 


| Tyr. 
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and ſeaſonably uſed, 
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© Tyr. What is the firſt neceſſary Step towards learn- 


ing Muſic? 


Phil. To get the following Gamut (or the Gamut 


in Table I.) by Heart. 


The Gamut or Scale of Moste. (See Table I. and Il. * 


Gee e-ut — in alt — 65 1 3 
a-ut — — 3 
E—l a — — *TH 
{Mr 2 — — {#/ — 
4 > 0 3 — — 2 
B—/a-b-mi — — 12 or Mee 1 1 
Am—la-mi-re — . 1? 
G—ſol-re-ut,— $5: Treble — t RT go! 
F —fa-at 12 1 — 115 [ts 8 1 
E la- wii — 0h 1 34 
D—la- -Jal-re OOO, an EEE 
C-fol-fa-ut — IHA Tenor 0 fa 2 
B —fa-b-mi — Tu _ Ai 4 1438 
Gee — —— 7 2 387 
e re-ut — — 9 
Fut — J, Bas — Ja | 2, : 
Vole, — 9 79 2 "ts 1 8 
—ſol-re ,. — — 2 | 
B 
ni — — Ht . 
Are — — 144 E. 
SGamut — — % 1 


* fanation 9 the oregoin Gauur. 85700 Plate 
. 5 ables pes aA | = n a 


2 27 Vbu fay it is. neceſſary to learn the Gamtt by 


Heats but pleaſe firſt: to tell me how I am to begin. 


Phil. Vou may begin at the bottom Line of the Baſs 


as it ſtands, and learn the Notes from Camut up to 
G re- ut in alt; or you may learn the Boſs firſt, and 
then the Treble, Kc. which yqu like beſt. 

Tyr. Pleaſe to explain a little further __ you'n mean | 
by learning each Part ſeparate. . 5 


1 3 Mi is always pronounced mg Mee. = | 
N. B. The $605 ew the Place of be Semitnes. | 
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Phil. You are to note, .T yro, that there are always 

five Lines ruled on Paper, on purpoſe to place the Notes 

upon; or elſe in the Space- ways between them, ac. 

cording as the Nature of the Tune requires. 
Tyr. This 1 know very well, Sir. 

hil. Then it” can be no hard . Taſk to underſtand 

the . foregoing Gamut; for if you obſerve, it is divided 


into three Parts, viz the Treble or Tenor, 2.'the Counter 


Tenor, and 3. the Baſs. - Every one of theſe contains five 

Lines, and four Space-ways between thoſe Lines, (as 
appears by the crooked Tiles which are placed on 
the right Hand, and hooks in, or circumflexes each Part 
ſeparately :) Now begin with any one of them upon the 
firſt or bottom Line of the five, and call the Note by its 
Name, then go to the firſt Space-way that ties between 
the bottom Line and the ſecond Line, and fo go on till 
you come to the.top Line of each; thus will you ſoon 
know what the Name of the Notes are in any one or 
all the Parts. | 13 | 


* 


Tyr. I underftand you. — Suppoſe then I begin wich 


the Baſs. I fay the firſt Note on the firſt Line is Gamut, 
the firſt Space-way is A-re, the ſecond Line B- mi, the 
ſecond Space-way, or Space between'the two next Lines 
is C-fa-ut, the third or middle Line D-ſol-re, the third 
Space-way E-la-mi, the fourth Line F-fa-ut, the fourth 
or upper Space-way (-ſol-re-ut, and the top or upper 
Line A-la-mi-re. Is this right? I 

+ Phil. Very right; proceed then. 


Tyr. There is no Occaſion, I think, Philomathes, to 


ſay any. more upon a Thing ſo plain; for I perceive 


'the firſt. Line of the Counter Tenor begins at, or 1s 


counted from the fourth Line of the Baſs, viz. at F-fa-ut, 


and fo gbes on till it comes into the ſecond Line of the 


Tenor or Treble, viz. to G-Jol-re-ut ; and 1 alſo as plainly 


ſee, that the Tenor or Treble have alſo five Lines and 
Four' Space-ways ; the firſt Line of which is E-la-mi, 
the firſt Space-way is F. Aa- ut, the ſecond Line G-/al-re-ut, 
and fo I go on, Linc' and Space-way, till I come to 
in alt) ! il sten ET tan | 


hil. You are right, Tyro, but yet you need not get 


thoſe cramp Words by Heart; there is a much ſhorter 
and eaſier Way, which anſwers the ſame” End: For, 


obſerve, 


8 
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obſer ve, as every eighth Note in Muſic has the ſame Ef- 
fect of Sound upon the Ear, by Reaſon of its being the 
moſt perfect Concord to the eighth below, or above it; 
ſo the eight Letters of the Alphabet ſerve very perti- 
nently to expreſs the eight Notes of Muſic; 45 they 
never go any farther, than from A to G, and then you 
begin at A again, and ſo go on to G, if there be ever 
ſo many aſcending Notes: But, 2. Becauſe the Learner 
ſhould not miſtake, it is better that he ſhould begin to 
learn G at firſt, than to come back in the Alphabet to A, 
(Fe that is the next Note after G) then B, then C, then D 

. in all 2 Notes; but if you begin at G an 
deſcend to lower Notes, then only count backwards in 
Order, as thoſe Letters ſtand in the Alphabet, viz. 
G, F, E, D, C, B, A, and then the next G again, 
&c. as before. (See Table II.) | 

Tyr. Sir, I am much obliged to you. This is eaſy 
enough; I am ſure any Body may ſoon learn the Name 
of the eight Notes, if this be all. | 

Phil. This is all; and if you look into Table I. you 
will ſee that the Notes are, the ſame there as here, only 
placed in another Order; but every Letter of the Al- 
phabet ſtands againſt the Name of the Note by which 
it is called. * | ; 

Tyr. I ſee it plain enough, but what do you mean by 
this Star (*) between ſome of the Notes, both in this 
Gamut and in the Scale, Table I. | 

Phil. The Star is placed between thoſe Notes which 
are but half a Note or Semitone diſtant in Sound from 
each other; and if you obſerve, there are but two Half- 
notes or - Semitones in the whole Gamut; and that is 
from B to C, and from Eto . | | 

Tyr. Are. the Half-notes always between theſe Let- 
ters. * 8 | 

Phil. No: They are only common to the natural 
Order of the Gamut; but they become variable or ſhift- 
able by the Affection of Plats or S*arps,. placed on dif- 
ferent Lines or Space-ways, which you will ſee the Rea- 
ſon of, when we come to ſpeak of the various Keys in 
Muſc. | 1 

Tyr. I am ſatisfied; but pray what do you mean by 
fol-fa, Cc. in the Gamur. , 
R 2 Phil. 
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Phil. This and ſeveral other Things are better ex. 


plained by the Table in the Copper-plates annexed, of 
which we ſhall ſpeak in their Order. | 


Explanation of TABLE I. PLATE T. 


This Table or Scale has eleven Lines like the fore. 
going Gamut, and is in Effect the fame as the other, 
containing Treble, Tenor, and Baſs; each of which 
has fine Lines, by running one into another: "The firſt 
Line of the Baſs begins at Gamut or G, and aſcends ten 
Notes to B; the ct Line of the Tenor, (called ſome. 
times Counter Tenor) begins at the fourth Line of the 
Baſs, viz. at F, and aſcends alſo ten Notes till it comes 
to A, or the ſecond Space-way in the Trelle; and the 
firſt Line of the Treble begins at E, and aſcends to G in 
alt. Vou may ſee, therefore, very plainly, that from 
Gamut (or G), the firſt Note of the Baſs, to F, the firſt 
Note of the Tenor, there are ſeven Notes in the natural 
Order of the Gamut or Scale itſelf; and alſo from F, the 
firſt Note of the Tenor, to E, the firſt Note of the Treble, 
are contained the ſame ; both of which in Muſic are 
commonly expreſſed a Seventh diſtant one from another: 
This plainly ſhews, that though the firſt ſeven Letters 
in the Alphabet expreſs the firſt ſeven Notes, in. Order 
ſo taken; yet to make up the whole Octave or eight 
Notes, the firſt Letter which we begin with muſt be 
repeated again and included: Thus from A to A, B to B, 
C to C, Sc. both included, make eight Notes or a per- 
ſect Octave, as appears more plain by Table II. 

Of TasLt II. PLATE J. 

In this Table, Tyre, you have the Names of the Notes 
of both the other Gamuts diſtinct in their Order and 
Parts, with the Names of the Notes under each, be- 

inning at G, Cc. ſo that any one may learn the eight 
Votes in any one of the Parts in a very ſhort Time. 

© Thr. It is very plain indeed; but what do you mean 
by jo!-/a, as I obſerved before? | 

Phil. There is really no Occaſion for the Rules of 
ol. fu or ſol-faing (as it is commonly called) to underſtand 
the Notes, or to learn to ſing, becauſe the whole Art of 


Singing depends upon knowing where the different Se- 
0 mitones 


Pg +, 
* 
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mitones lie in every Key, and that may be done with 
muck more Eafe than ſol-faing. » — 1 eb 

Tyr. I thought it was aniverkally approved of, in the 
Practice of vocal Muſic, efpegially in Plalm Tunes and 
Church Mukic, T5. oy fog FLEE 

Phil. No doubt but it may be of ſome Uſe in Plal- 
mody, eſpecially to all ſuch as have no Maſter to teach 
them any other Method: But don't you know that it is 
a Maxim, and a ſelf-evident Principle, in Arithmetic 
and the Mathematics, that that Rule or Axiom which 
will not always hold good, is no Rule or Axiom at all. 
Hr. But why does not the Rules of /e/-faing hold 
Pac as it ſhews the Place of the Semitones in an 
Key, according to Table II. and V. BE {e603 ket] 
Pbll. T grant that from ¶ mi to fa} and from =; to fa] 
are omy Semitones; but you ſee how ſhiftable Mi is, 
and therefore, as this mechanical Sound - governs: the 
Place of all the reſt, It is ſtraining the Memory of Per- 
ſons in general; and you ſhalt find very few of what we 
call the tip-top Church Singers, who are able at Sight 
to fol-fa.a Tune in above two or three of the moſt com- 
mon Keys, though they have laboured hard for Years ; 
others even-who know the Tune before- hand are not 
able to ſol-fa it in other different Keys; which ariſes, 
as J faid, from the perpetual changing of Mi, from one 
Line or Space-way to another: But even this is not all; 
there is a worſe Objection ſtill. Em Arete! 
JV. What is that? 2 « ng] i 
Phil. I told you before, that that is not worthy to be 
called a Rule that cannot always be put in Practice 
without a Contradiction to itſelf: Now, I grant a Per- 
ſon may ſol- fa a Pfalm Tune. fet in Minums, or perhaps 
being perfect, may, in very flow Movements, ſol-ſa 
Crotchets; but how is he to ſol-fa a Diviſion or Run 
{as it is commonly called) in Quavers; and how much 
ſeſs then will he be able to expreſs thoſe articulate 
Words of ſol-la-mi-fa, when there happens to be a 
Run of Semi- quavers? Now, though be may ſing the 


Minums right by this Rule, yet if he cannot perform 


the Whole by the ſame Rule, it is evident that he muſt 
either perform it ſome other Way, or elle leave it 


imperfect, —Beſides this, you will find, that the Prac- 
| R 3 titioners | 


DD — —— — ——_— 


according to the ( 


right 


you know the Names of the Notes, AB CDE F and G 
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| tioners of Pſalmody in general, will allow that there 


requires a great deal of Time to ſol-fa Tunes in the ya. 
rious Keys common to Pſalmody : Now, it is worthy 
Notice to obferve; that if it be difficult and burthen. 


ſome to the Memory to fol-fa in the moſt eaſy Keys, 


(which are common to Pfalm Funes) how much more 
burthenſome to the Memory muſt it be to do it in all the 


various Keys in Muſic. 


Tyr. It is very true what you fay, Sir; but though 
this Rule cannot be well put in Practice with Quavers 
and Semiquavers, yet I ſuppoſe you will grant it is very 
practicable and certain inflow Movement. 
Phi. Practicable in a great Meaſure it may be, but 
I will not fay certain, were it for this Reaſon only; 
that it is poſſible a Perſon may ſol-fa ten Funes 12 5 
one after the other, by calling every one of the Notes 

Irder of the Words, and yet not ſing 
the Tunes right, becauſe he may as well ſound a whole 
Note from mi to fa, or from la to fa, as. he may. from 
fol to la; nay, I aſſure you, I have often heard it done, 
and therefore, I only mention it that: I would not have 


the Learner think that tis impoſſible to, ling a Tune 
0 


wrong, becauſe he names or pronounces ſol-Ja-mi-fa 
y Name, and eſpecially when the Notes lie cramp 
and at a Diſtance from each other.. 
Hr. If chis be the Caſe then, what Methed is the 
Learner to take to come to a greater Certainty? 
Phi. There can be no better Way than by obſerv- 
ing the exact Places of all the Flats and Sharps in the 
various Keys, which ſoon may be done, and there are 
many odd Words or Syllables to be found which are 
much more practicable in ſinging than ſol- fa; but more 
of this-by and by, | 4 
© Tyr Well for my own Part, I know nothing of 
Muſic, and only ſpeak what I bave heard others fay 
concerning ſol-faing; however, I know the Names of 
all the Notes in every Line and Space-way, and ſhould 


like to know more if you would take the Trouble to 
inſtruct me. 10 4! 1 ORE | 


Phi. That will- with 1 my Heart; and as you fa 
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in every Line and 8 pace-way, the next Thing you muſt | 


underſtand is, 

| TTR III. Pratel. 

Cf the di viding Notes in Time, according to their Names. 
This Table contains five Sorts of Notes by: Name, 
and is equal every Way, as appears at Sight. The 
firſt Note is called a Semibrieve, (that is, Half a Brieve, 


a Note now ſeldom uſed) which contains two Minums, 
one Minum contains two Crotchets, one Crotchet two 


Quavers, one Quaver contains two Semiquavers, and one 


Semiquaver two Demiſemiquavers, ſo that the Table is 
equal every Way, one Semibrieve containing two Minums, 


or four Crotchets, or eight Quavers, or ſixteen Semi- 


uavers, or thirty-two Demiſemiquavers; that is, ſixteen 
miquavers, eight Quavers, c. are played to the Time 
of one Semibrieve. | 


Fr. I underſtand you well. 
ent bao F TABEE IV. PTArE l. 


Pzbil. A Dot made after a Note makes it half as long 


2gain in Time as it was before, and is commonly called 
a ſpeck*d Note: Thus, a ſpeck'd or dotted Minum makes 
or contains three Crotchets; a pech d Crotchet makes 
three Quavers, and a ſpeckt'd Quaver makes three Se- 
miquavers; ,,, 2: : 


' i-fFan V. PraTE I. 


Fr. What is the Uſe of this Table? - | au 
bil. This ſhews you the different Reſts or Paufes 
in Muſic ; the two firſt broad Strokes drawn from, or 
extended through two Space-ways, or three Lines, ſtand 
for eight Bars Reſt, and wherever this Mark is found, 
either in vocal or inſtrumental Muſic, it ſignifies that 
Part is to reſt or ſtop eight full Bars; the next broad 
Stroke only extends to two Lines or one Seger u | 
and ſignifies two Bars Reſt, or a Pauſe in that Part reſt- 
ing two Bars, and ſo on with the reſt, which the Table. 
itſelf ſufficiently explaing. s. 
Tyr. It is plain and eaſy enough to be underſtood. 
Bet = TABLE 


- 


more Parts. 


added, that is, when there are other compound Notes 


their proper Elace. 


- will become only a fh from the eighth below the ori- 
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7 


{ TaBTE VI. and VII. PTATE I. 


Tyr. I fee theſe two Tables ſhew the Concords and 
Liſcords; but what Uſe am I to make of this? | 
Phil. As you have done, or ought to do with all 
other, to get them fo by Heart as to know the Nature 
of Concords and Diſcords in general, what Notes are 
2 by Compariſon, and what are really not of either 
Ort. | 
Jr. But how can I be a Judge in this Reſpect ? 
Phil. That is a Queſtion I cannot reſolve at preſent; 
it mult be the Effect of Time and Obſervation to make 
you Maſter of this; but ſtil] it is proper you ſhould know 
before-hand what are real Concords of themſelves; and 
what are Diſcords to thoſe Concords. 
Tir, 1 ſuppoſe you now ſpeak of Muſic in two or 


P.il. Moſt certainly I do; for there can be no Diſ- 
cords .n any ſingle Part of Compoſition, becauſe every 
Air or Tuve is abfolute ; btit when another Part is 


to be played with the firſt Part, or any two Parts or 
Sounds to be played or ſung together, then the proper 
Concords or Diſcords will evidently appr and eyen 
a good Ear (though no great Judge) will eaſily diſcover 
the Diſference, and whether the Diſcords are out of, 


r. Why, theh, I perceive you allow of Diſcords 
ſemetimes. ä 57 0 

bil. No Doubt of it: It would be a very heavy 
Piece of Compeſition that had not this Mixture; but 
then the Difficulty lies to know where they are to be 
properly introduced, to make the Harmony yet more 
complete and agreeable ; but this I ſhall endeavour to 
explain by and by, if I have Room: However, for the 
preſent, you may obſerve” thus much, that the fourth: 
reckoned from any Key-Note downwards, becomes an 
Accompaniment to the fixth from the fame Note, and 
the ſixty from the upper Note or Key-Note above it, 


ginal Key-Note : "Therefore, if you begin below ws 
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the Octave Key-Note and aſcend, the fame Notes will 

now become third, fifth, and eighth ; which before, in 

deſcending, were fourth, ſixth, and eighth to the Key- 

Note above them: In this Cate a fourth becomes a pro- 

per Concord, becaule it is a perfect fifth from the Octave 
ow. 

Tyr. I don't quite apprehend you; pray give me an 
Example. 

Phil. Suppoſe then I begin at A, and want to make 
all the proper Chords downward to A, I fay that E, C, 
and A will be a fourth, ſixth and eighth to the A above 
them ; but it I begin at A below, and want the proper 
Chords or Concords to it upward, I then find that C, 
E, and A will be a third, fifth, and eighth, which are 
the very ſame Notes as before, only difterently nzmed : 
This will appear evidently to any one who knows the 
leaſt of Muſic, or is acquainted ever ſo little with the 
Nature of the Keys or Notes of any Organ or Harpti- 
chord, Tc. | 

Tyr. I do not quite apprehend you at preſent. 

Phil. But you will eatily perceive it, if you do but 
conſider well what I have told you, and mind what is 
taid down in the next Table, where the Keys of the 
Inſtruments and their correſpondent Notes conſpicuouſly 
appear to every diligent Reader. 


TaBLE VIII. (PLATE II.) Fic. 1. 
Of the Diatonĩc Scale, ſewing the Reaſon of the natural 


Production of th? various Tones and Semitones, from the 
Laws of Proportion and Vibration. 


Dr. Though T underſtand the Notes very well, yet 
I confeſs I know nothing of this Table, nor what you 
mean by Proportion of Sounds at preſent, 
Phil. May be fo; but you will ſoon underſtand it 
if you give but the leaſt Attention to the Explanation, 
Obſerve then, and look on the Figure while you read. 
1. Let S CS repreſent a Scale divided into 180 equal 
Parts, and let any Note in the Gamut or Scale be drawn 
up to any Tone or Pitch at Fleafure—— But that the 
Definition may appear more clear, we will take the na- 
- LIC R 5 tural 
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tural eight Notes, or the Notes of the natural Key, 
beginning at C, with the proper Semitones, till you 
come to its Octave C, or an eighth higher; which Oc- 
tave contains thirteen different Sounds, or twelve Semi- 
tones included. ei nie e 

2. Let then the Line CCC be equal to the Ke 
or firſt Note C, and alſo equal to the Scale itſelf 8 CS 
of 100 Parts; then the Length of any other Note will 
very eaſily be found as follows, viz. 

3. As the Denominator of any Note is to its Nume- 
rator, ſo will the original Scale or Denominator 100 
be to the Length of the String of any Note required. 

4. Now, in the Scale of Chords and Diſcords, there 
is a Compariſon made of the Octave, double Octave, 
treble Octave, &c. which when underſtood, the frac- 
tional Parts or Invervals of the Diatonic Semitones, 


Proportion only : For, 
5. Though twice 8 is 16, and three Times 8 is 24, 
four Times 8, 32, &c. in common Multiplication, yet 


throughout the whole Scale, are 2 by the Rule of 


it is not ſo in the Doctrine of Sounds; for in Muſie 
2 8ths or 2 Octaves make but 15; three Octaves make 


but 22, and four Octaves but 29 whole Notes; the Rea- 
ſon is evident, becauſe the laſt Note of every Octave is 


always counted the firſt Note of the next Octave. 


6. This being conſidered, we muſt now ſee the ne- 


ceſſary Fractions in the Intervals of the Octave; and as 


every whole Note contains two Semitones, it will fol- 
low that there muſt be twelve Semitones in the natural 
eight Notes, becauſe there are two half Notes included, 
viz. from E to F, and from B to C natural, as appears 
from Plate I. Table J. | 3 

7. Now it is evident that theſe twelve different Semi- 


tones muſt have a Proportion of Sound between the firſt 


original Note C, and its Octave C, and every one of 
them muſt be a fractional Part of the Octave, or dou- 


ble Octave: Thus the greater or ſharp 7th would be 18, 


out is more: properly called 44 to avoid Fractions in the 
different Numerators. Let us then | 

8. Suppoſe the firſt Note C equal to the Scale of 100, 
then the Fraction will be 488 = 4, equal to Unity it- 


kl or the firſt original Tone from whence the reſt 


muſt 


_z s 
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muſt be calculated; therefore every next aſcending Se- 
mitone muſt be more acute, and of Conſequence a-Part 
of the whole Scale. "| | 

9. The Fractions then for all the Sounds in the Dia- 
tenic Scale. will ' ſtand thus in Order, 4, 43, 3, 5, 4, 3, 
Ty Ty: 35 2, Sz 1 . and 4. To find the Length of the 
String or Chord in Proportion, obſerve, 

10. As the Denominator of every or any of the Frac- 


tions, is to its reſpective Numerator, fo is the whole 


Scale of 100 Parts to the Length of the Chord or String 
belonging to it. For Example: I would know the 
Length of the Strings which ſhall properly vibrate to 
bring out the Tones of 5 and 4, with the correſpondent 
Notes belonging thereto. I only ſay, as 9: 8 :: 100 
: 88.8 equal Parts out of the Scale of 100, which 
in the Table anſwers to the Note D, or whole Tone 
from C. Again, as 5: 4 :: 100 : 80, which anſwers to 
the Note E, being the greater Third from C. And 
thus may any Note or T one, half Note, or Semitone, 
be found ; either the Length productive of ſuch a Tone 


or Note, or the Note requiring ſuch a Length. 


11. Hence then it appears, that all Notes which vi- 
brate 4 are Uniſons, and all which vibrate 2, or as 
2 to 1, are Octaves; and that all ſuch which vibrate 
any otherwiſe, are certain Notes having a Compariſon 
between I and +. \ 

12. Therefore, ſuppoſe it were required to find a 
true harmonical Mean between Uniſon and Octave; 


add the Numerators and Denominators together, you 


have 2; which in the Table anſwers to G, the pertect 
5th from C, or perfect 4th from its Octave C. 

13. Again, to find the greater Third. Thus 
4 * 1 N=. Now LI == or 8 Parts, 
which anſwers in the Scale to the greater Third, &'c, 

14. Thus may. any harmonical Mean be found be- 
tween any two extreme Notes: For let. x and e repre- 
ſent two — and let it be required to find m the 
Mean, it is evident to any Perſon that underſtands the 


leaſt of Algebra, or the true Order of the Laws of Pro- 


: S090"... 
portion, that the Mean will be mw = 3 Thus, 
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ſor Example, multiply the Extremes by 2, and divide 


the Product by the Sum of the Extremes, and you will 
have the harmonical Mean. 


Thus between Uniſon and Octave. 

Firſt, 2 4 2 2 2 * 22 43 this Z 2 T1 2 1 the 
harmonical Mean ; that is, 2, 13, and 1, are the three 
Terms, which being multiplied by the Denominator of 
the Mean Fraction, will produce 6, 4, and 3, whoſe Ra- 
tios are 3:2 and4: 3; the firſt of which anſwers to 
the 5th, and the other to the 4th in the Di:tonic Scale. 

IK But in order to find all the real Chords, there necd 
only be drawn a. ſimple Line, which being divided into 
four Parts only, will diſcoyer the Length of the Uniſon, 
Octave, and all the intermediate Chords ; and nothing 


can be wanting but common Apprehenſion to under- 


ſtand it. 


A further EXPLANATION of tte DIA TONI SCALE, 
PLaTE II. FIG. 2. 9 | 


Let the Line AB repreſent a Scale of 100 equal Parts, 


the fame as the Diatonic Scale itſelf. | Let AB be di- 
vided into two equal Parts in C; then divide CB into 
two equal Parts in D; and alſo divide C D into two equal 
Parts in E; then you will have the following Proportions. 


1 As AB : AC:: 2: 1 the Octave 

2 AD: AC:: 3: 2 the perfect 5th 

3 AB: AD: : 4: 3 the perfect 4th 

4 AE: AC:: 5: 4 the greater 3d 

5 AE: AE: : 6: 5 the leſſer 3d 5 
6 AE: EB :: 5: 3 the greater 6th 
7 AB: AE: : 8: 5 the leſſer 6th 


N. B. The Diſcords 24, or gth ; Sharp 4th, Natural 7th, or Sharp 
th, may be found by the ſame Compariſon or Proportion: Do you 
underſtand me, Tyro, or not? 2 | 

Tyr. J will not fay J am quite Maſter of what you 
fay, but I will take Care to look over it again very at- 
tentively ; and therefore if you have any Thing further 
to add, I beg you will proceed to inſtruct me, ; 


Phil. The next Thing then, Tyro, is to underſtand | 


the Nature of the various Keys in Muſic, for upon __ 
| an 


iz. C natural, 
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— keeping good Time, depends the whole practical 
art. n | | Fil 


2. Of the different Keys. Prate II. Fic. 3. 


Tyr. What do you mean by the Keys in Muſic? 
bil. The KRey-note, which gives Motion to all 
the reſt, and in the Bats always ends in the Key, or on 
the Key- note itlelf. Ft gaudy 
Tyr. How many Keys are there in the natural Or- 
der of the GCamut? 155 3 | 
Phil. Strictly ſpeaking there are no more than tus, 
| the ſharp Key; and A natural, the flat 
Key; all other Keys beſides being only artificial, viz. 
made by the different Diſpoſition, of Flats and Sharps, 
on * e eee and Space-ways. 8 
Jr. at do you mean by a flat and a ſbar 
and why is C called a ſharp Key, 10 A a ofa Kg . 
Phil, On account of the greater or leſſer Third from 
the Key- note itſelf; for a ſharp. Key has the greater 
Third, or two whole "ones or Notes from the Key- 
note; but the flat Key has the lefler Third, which 


contains only one whole Tone and a Semitone, which 


is deficient or lefs than the ſharp Key by one Semi- 
tone. le ae n SIE | 


Tyr. I own I never knew this before, for I have heard 


others ſay, and always thought ſo myſelf, that that was 
a ſharp Key when Sharps were let at the Beginning, and 


a flat: —_—_ it had Flats. To 


Phil. 
not? g ; | | | | 
Tyr. Very plainly; and I perceive allo very plainly, 
that every Key after C, and every Key after A, is only 
the fame two Keys moved one Line and one Space- 
way higher at Pleaſure, with ſuch proper Flats and 


ut I hope you ſee the contrary now. Do you 


Sharps to make them have the fame Third ;- and I ſup- 


poſe this is what is called Tranſpo/ition; is it not? 
Phil. Yes, and nothing is eaſier; ſor ſupꝑoſe I found 
a Tune in C natural, and wanted to ſet it hve Notes higher 
or four Notes lower, which is the fame; then I find it 
muſt b- ſet in G or Gamut Sharp, having a Sharp on 


F only), as the Table plainly ſhews; if 1 want it fix 


Notes 
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Notes higher, or a Third lower, which is A, then I 
find three Sharps are neceſlary, viz. one on G, one on 
F, and one on C; if I want the Tune a greater Third 
higher, vi/z:.in E, I find four Sharps-are neceſſary, viz. 
one on G, one on F, one on D, and one on C; but if 
I want it a leſſer Third higher, vi. in E flat, then [ 
find three Flats neceſſary, viz, one on E, one on B, 
and one on A, which is ſtill a ſharp Key as before, be- 
cauſe from E flat to G natural is greater Third, the 
ſame as from E natural to G ſharp, or from C natural 
to E natural. Ihe ſame is to be obſerved in tranſpoſing 
from flat Key to flat Key, due Regard being had alſo to 
move all additional Flats and Sharps, as many Notes 
higher or lower as you tranſpoſe-to ;— but Practice 
and Obſervation are the chief Things. 422 0&1 

Tyr. I underſtand you, Sir; and have you any 
Thing farther to fay concerning the Keys? | 

Phil. Only this, that all artificial Keys ending on 
the natural Keys of a Harpſichord, or the natural Let- 
ter itſelf, are, for Diſtinction fake; called perfect arti- 


fectal Leys; thoſe which end on the half- Notes, or be- 


tween any two natural Notes, are called imprrfect arti- 


facial Keys, and ſuch are thoſe which have the Stars over 


them in the Plate. : . . 

HBr. You have ſufficiently defined what I wanted 
concerning the Knowledge of flat and ſharp Keys: But 
pray are theſe all the Keys? 

il. Theſe are the Names of thoſe that are con- 
ſtantly uſed both in vocal. andi infirumental Muſic, —- 
Some indeed have faid; there are 96, others 72 Keys; 
however, it is evident there are 48; viz. 24 flat, and 24 
ſharp Keys; but as there is no Uſe for more than I have 
inſerted, | cnn the others, being uſeleſs | 


HBr. I am obliged to you, Sir; and pray what is the 


next more neceſlary Thing in the Practice of Muſic? 
Phil. One more fo neceſſary, that without it all the 
Performance, though ever ſo right in reſpect of Flats 
and Sharps, would be but conſtant Claſhing and Con- 
7 | 
Tyr. What can this be then? 
bil, It is the keeping of good or true Time. 


3 8 
5 
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Of Time. | 
. Tyr. What do you mean by Time in Muſic? 
Phil That perfect Ar by which every pre- 
ceding Bur (from Bar to Bar) throughout any Piece of 
Mutic, is performed exactly in the fame Space of Time 
as the preceding Bar, or Bar before. | 
Tyr. I ſuppoſe you call the Bars thoſe perpendicular 
Strokes drawn croſs the five Lines; and if I apprebend 
you, you mean that if one Bar has but 2 or 3 Notes, 
and the next 6, 8, 10, &c. the Bars muſt ſtil} be per- 
formed in the ſame Time, becauſe they are equal, ac- 
cording to Plate I. Fig. 4. 2 
Phil. Your Notion is very juſt. | 
Tyr. How many Sorts of T'ime are there ? | 
Phil Strictly ſpeaking but two, viz. Binans or com- 
mon Time, and Trenary or Triple Time. 
Dr. Why are they ſo called? 86 
bil. 1. —— ſignifies to riſe and fall equal, or to 
divide every Bar in Muſic into two equal Parts, beat- 
ing with the Hand or Foot half the Quantity down and 
half up, or by the Pendulum of a Clock, c. 2. Trenary 
Time is divided as 2 to 3; that is, into three equal 
Parts, two Parts of which are played or ſung with the 
Foot down, and the other Part with the Foot or Hand up. 
Tyr. By what am I to know or diſtinguiſh common 
Time, and the Meaſure ? 
Phil, By obſerving what follows. 


Of Common Time. See PLATE II. FI. 4. 
Tyr. What are the Marks, Signatures, or Characters 


of common Time? 
Phil. They are certain Characters ſet before the 
Tune, by which the Movement is duly regulated. 
Tyr, I perceive then there are four Sorts of common 
ime; pray explain them. FOE 5958 
Phil. The firſt of theſe Characters of itſelf ſignifies 
the ſloweſt of all the Movements, and has four Crotchets 


in every Bar (or Notes equal to them) and is generally 85 
placed at the Beginning of all 4dagia's, Largo“, or — : 
OW 


are the Characters belonging to Trenary Meaſure, or F. 
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ſlow Parts. The ſecond Character is the moſt com- f. 
mon in vocal and inſtrumental Muſic in general; it has N 
alſo four Crotchets in a Bar, and its Movement is half 2 
as faſt again as the former. "The third and fourth Cha- 

racters denote a very quick Movement, and are. gene- h 


fally ſet before Pieces of Muſic or Tunes called Gavzrs ; y 
and the 'only Difference between them 1s, the firſt has f 


in general four Crotchets in a Bar, but the other never ſt 
but two in a Bar, and is ſometimes called retortive 
Time. | 5 P 


Hr. J am obliged to you, Sir; and now pray what B 


Triple Time? See Plate II. Fig. 4. c 
hil. There are nine Characters, or rather fractional 
Figures, viz. firſt 4, which ſignifies three Minums in a 
Bar; 2, which has three Crotchets in a Bar; ;, which 
contains three Quavers in a Bar; theſe are beat or mea- 
ſured two Parts of the Bar down and one Part up: 2dly, 
25 which has ſix Crotchets in a Bar, and bcat like com- 
mon Time, three down and three up; that is, half the M 
Bar down and half up; $, ſigniſies fix Quavers in a | T 
Bar, three down and three up; 2, ſhews there are nine 
Crotchets in a Bar, {ix down and three up; 5, is nine f 
2 A 5 Fi 
Quavers in a Bar, fix down and three up; , ſignifies f 4 
twelve Crotchets in a Bar, ſix down and fix up; and 1 
22 ſignifies twelve Quavers in a Bar, fix down and fix 

up. Do you underſtand me?? FR STI 
Tyr. Yes, very well; but how am I to know whe- | 

ther I play or ſing Time too. faſt qr too low.? 

Phil. Good Time or true Meaſure is not determined 
by one Perſon's ſinging or playing faſter than another. Ke 
Maſters of vocal or inſtrumental Muſte often ſing and 
play the ſame Thing faſter or ſlower than one another; 
nay, even themſelves ſingly will do fo at different "Times 

ere rh 9ntD nn TSR 99D 
Tyr. If fo, how am Fever to judge of their Time: the: 


bil. Not by their performing faſter or flower at one IF it { 
Time than another, but by their perfornüng ever) Bar Ch 
throughout in the ſame: Space of Time; if this is done, I? 
the Ferformer is a good Timeiſt; for it is not to be Bf they 
ſuppoſed, that any one would pretend to ſing or play Ch: 
Minums or Crotchets (in the ſume common Time) as eig 
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fat as poſſible; nor would they be ſo fooliſh to play a quick 
Movement (ſuch as Jigs and Minuets ſet } f 
as 2 2 Tune, | TE, Ven, 
Tyro, 1 underſtand, you very well, Sir; and if vo 
have Time and Room, I would beg Leave to Ao 
you, to tell me ſomething concerning a thorough Bats 
for I never could conceive the Reaton of the Figures 
ſanding over the Baſs. Wee :.. RD po 
Phil. To underſtand a thoreugh Baſs well requires 
Practice, but when it is underſtood, it diſcovers the 
Beauty and. Harmony of all the Parts, and in ſhort is the 
Foundation of Compoſition itſelf, as you may ſee by 
what follows: 2 „ 


4. Of a Tnorovor Bas, © 


5 What do you mean by a thorough Bas? 
il. Sometimes it is taken for a continual Baſs run- 


ning through the whole Piece, without any Bars reſting 


or pauſing; but more ſtrictly it ſiguifies that Baſs in 
Muſic which has Figures ſet over or under zhe Notes. 
The Notes themſelves are played with the Left Hand 
upon the Harpfichord, or any key'd Inſtrument, and the 
Figures over the Notes are played with the right Hand to 
fill up the other Parts of the Compoſition: |__| | 

Tyr. Can you give me ſome ſhort Rules whereby I 
may gain alittle Knowledge of this Art. | 
- Phil, I can, but ſhort they will be; but it is to. be 
obſerved, that before you can. underſtand them well, 


you mult be well acquainted with the Nature of Flats 


_ Sharps; ard the various Notes in» the different 
eys. | | 0 


Short RuLts for a THOROUGH Bass. 


Rule 1. When you are playing a thorough Baſs, and 
there are no Figures ſet over the Baſs Note or Notes, then 
it ſignifies that you are to play the perfect or, common 
Chords to ſuch Notes, viz. the zu, 5th, and Stu. 

Rule 2, The Foundation of the true Knowledge of a 
thorough Baſs very much depends upon knowing What. 
Chords and Diſcords depend upon all the Intervals of 
eight Notes in either of the natural Keys, Thus, — 

. P 


i 
| 
| 
| 
| 
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poſe I pitch upon C natural in the baſs, and diſcerned 
eight Notes in Order of the Gamut; 1 ſay, the Key. 
note itſelf will have 3d, 5th, and 8th; that is, E, G 
and C, will be the common Chords to it. 

Rule 3. If I begin at C and find a common Chord to 
it, is 3d, 5th, and 8th; then if I aſcend one Note higher 
in the Baſs to D, the former Chords, 3d, 5th, and 8th, 
to C, will now become 7th, 4th, and zd to D; alſo 
Sch, 3d, and Sth to E; 7th, 5th, and 2d to F; 6th, 
4th, and 8th to G; 7th, 3d, and 5th to A; and 6th, 
46, and 2d te. 1 

Rule 4. The Accompaniments of the Figures that 
are Diſcords, ſuch as the 2d; then obſerve, if the. Tre- 
ble or leading Part be a Minum, and the Baſs' contains 
two Crotchets, the firſt of which is a common Chord, 
and the next deſcerids one Note; then the ſame Chord 
is continued with the right Hand while the Baſs de- 
ſcends, and will. become 2d, 4th, and 6th, to the ſame 
Note; but if the Baſs lies fill, viz. has the ſame 
Note continued by a Hold or Circumflex from Bar to 
Bar, and the Minum, or zd Minum, has a Figure of 
2 ſet over it, or by the Side, then you muſt accompany 
that ad with a perfect 4th, or a ſharp 4th, according to 
the Key you are playing in; but in this Caſe the 4th 
ought to be ſet down with the 2d, which is often neg- 
lected, to the great Hurt of Learners. 
Rule 5. If you ſee a 4 and a 6 over any Note, count 
only four Notes, and fix Notes from the Baſs Note it- 
ſelf, according to the Order of the Key, and put the 
8th to them for an Aceompaniment. 

- Rule 6. When you find 6 and 4; and 5 and 3 over 
one Note of the Baſs, then play 6, 4, and 8, the. Half 
of that Note, and zd, 5th, and 8th, to the other Half; 
this often happens within three Notes of the Cloſe; in 
ſuch Cales the 6th and 4th are reſolved into the 5th 
" abi, Map 3d. 5; >. e 
Rule 5. An imperfect or flat 5th is accompanied with 
a 3d, ad. ſo is a 6th, when it has no other Figure 
x vuith it. een A 
Rule 8. When you meet with a 4 and a 5 over one 
another, and a ſharp Flat natural, or Fagure of z by the 


Side of the 4, that ſhews that the 4th is to be reſolved 
| | F into 


play in) ti 
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into the 3d accordingly ; this happens generally before 
Ce dences or Cloſes, eſpecially when the 4th is to be 
reſolved into the Sharp 3d, as in Rule the 6th, 

Rule 9. The 7th is always accompanied with the 30, 
and often with the 5th, as Occaſion may require; the 
th being neceſſary in ſome Caſes, in others it is too 
eavy. Secondly, When the Baſs aſcends by 4ths, or 
deſcends by 5ths, you generally ſee the Notes with 7's 
over them, Thirdly, When the Baſs deſcends Half 2 
Note (into any Note which is -ſharped) the 3d Note 
before the Cloſe, it is generally marked with a flat jth, 


flat 5th and zd, but the 7th in this Caſe is more pro- 


perly called an extreme flat 7th, being no more in Quan- 
tity of Semitones than a perfect 6th, though called a 
th, on account of the Key. Fourthly, When the 

als deſcends Note by Note, then you will general] 

find a Figure of 7 and 6 after it over every Note, whic 
ſhews you are to play a 7th and a 3d to Half the Time 
of the Baſs-Note, and . reſolve or convert the 7th 
into the 6th, (according to the Nature of the Key you 
l continuing the 3d for the other Half of the 


Rule 10, When the Baſs moves by even Quavers, 
ſuch as 4 or 9 in a Bar, it is common to play the firſt 
two Quavers to the Chord of the firſt ote, and the 
next two to the Chord of the zd Note, or to ſuch Fi- 
gures and Accompaniments belonging to the firſt and 
third Notes, , except it be figured to the rn gra 7555 
Br. I am obliged to you for your kind Inſtructions, 
but I cannot ſay I underſtand them at preſent, | 
Phil. I de not expect you ſhould: It is to be ſup- 
poſed you ſhould know ſomething more of the Harpſi- 
chord, and be firſt of all more acquainted with the Na- 
ture of the various Keys in genera), and the natural 
Order and Diſpoſition of Flats and Sharps in each, 
Nothing of this Sort can be underſtood without 74:4; * 
and even then, without Practice and Obſervation, -you 
would be at a Loſs; though the Rules I have laid down 
are very plain to be underſtood by any one he has a 
mind to learn, and pay a due Attention to what.he 
reads: But it is too common a Practice juſt to read an 
Author careleſsly over, and then unjuſtly to ſay, uy 
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he has treated fo dark and intricate upon the Subject 
that they can't underſtand it. | 
Tyr. It is very true, Sir, but you ſhall never have 
that to ſay of me. I can fay, I have always attended to 
your Inſtructions, and I will try, at all proper Oppor- 
tunities, to make myſelf Maſter of what I am ſtill de- 
ficient in. ; | 
Phil. I make no Doubt of it, Tyro; and it is for the 
Sake of ſuch diligent and induſtrious Learners as you, 
that every Author takes Pains, and they are happy in 
ſuch Pupils, and take a Pleaſure to ſay, that you have / 
done great Honour to them, as well as Service to yourſelf, 
Tyr. I am obliged to you, kind Philomathes, for your 
Opinion of me; this encourages me to aſk you a fur- 
ther Favour, and that is, to give me one Example or 
Movement in a thorough Baſs; for though I do not 
now immediately underſtand it, yet I poſſibly may. 
Phil. It is very true; Labour (it is ſaid) overcomes al] I 
Things; but I rather would chooſe to ſay, Delight con- 
guers all Undertakings; and as I have found you, my 
ear Tyro, purſuing earneſtly after” Truth and Know- 
edge, it gives me Pleaſure. to inſtruct you, and you 
have your Deſire in this Reſpect allo, by one full Ex- 
ample of a thotough Baſs, Plate II. Fig. 5. And now, F- 
Tyro, what would you have more? 1 | 
: Ty. 1 am ken fp Sir; with what you have in- 
ſtructed me in; and give me Leave to repeat once 
more, that I promiſe to peruſe every Thing you have 
treated of till I am Maſter of it; and therefore beg you 
would receive my hearty Thanks for your” indulgent 
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Phil. You. are quite welcome; and to give you fur- 

ther Encouragement in the Progreſs of this innocent 

and uſeful Science, 1 here preſent you with a Hymn in 

four Parts, which has been highly approved of, and ; 

L hope will be agreeable to you and your Acquaintance. in 
1 4 1 3 5 * in 


* 


Av 


BOOK OF KNOWLEDGE. 338. 


An Hymn, or Song of Thankſgiving on Account of the 


memorable Victory ained by the King of Pruſſia ov 
the Auſtrians near ay of Auguſt, 


ignitz, on the 15 


1760, [ See the Muſic, Plate III.) 


J. 8 
To celebrate thy Praiſe, O Lord, 


Me will our Hearts prepare; 
Repeat. To all the liſt'ning World thy Works, 
Thy wond'rous Works declare. 


H. 


The Thoughts of them ſhall to our Souls 
Exalted Fleaſure bring; | 


Repeat. While to thy Name, O thou Moſt High, 
_ 'Iriumphant Praile we ſing. 


III. 


All thoſe who have his Goodneſs prov'd, 
Will in his Truth confide; 
Repcat. Whoſe Mercy ne'er forſook the Man 
8 That on his Help rely'd. | 


IV. 


Sing Praiſes therefore to the Lord, 
rom Zion his Abode; 
Repeat. Proclaim his Deeds till all the World 
Confeſs none other God. 
Hallelujah. 


N. B. Every Verſe is to be ſung quite through ſoftly, 
in two Parts only, and then repeat the two laſt Lines 
in full Chorus, loud. 


NI 
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he has treated fo dark and intricate upon the Subje&t 
that they can't underſtand it. | 
Tyr, It is very true, Sir, but you ſhall never have 

that to ſay of me. I can fay, I have always attended to 
your Inſtructions, and I will try, at all proper Oppor- 
tunities, to make myſelf Maſter of what I am {till de- 
ficient in. cat: 
_ Phil, I make no Doubt of it, Zyro; and it is for the 
Sake of ſuch diligent and induſtrious Learners as you, 
that every Author takes Pains, and they are happy in 
ſuch Pupils, and take a Pleaſure to fay, that you have 4 
done great Honour to them, as well as Service to yourlelf, 
DDr. I am obliged to you; kind Philomathes, for your 
Opinion of me; this encourages me to aſk you a fur- 
ther Favour, and that is, to give me one Example or 
Movement in a thorough Baſs; for though I do not 
now immediately underſtand it, yet I poſſibly may. 

. Phil. It is very true; Labour Git is faid) overcomes all h 
Things; but I rather would chooſe to ſay, Delight con- 
2 all Undertakings; and as I have found you, my 

ear Tyro, purſuing earneſtly after Truth and Know- 
&dgc, it gives me Pleaſure. to inſtruct you, and you 
have your Deſire in this Reſpe& alſo, by, one full Ex- 
ample of a thorough Baſs, Plate II. Fig. 5. And now, V 
Tro, what would you have more ? | 
Vr. I am katie „Sir, with what you have in- 
ſtructed me in; and give me Leave to rer eat once 
more, that I promiſe to peruſe every Thing you have 
treated of till I am Maſter of it; and therefore beg you 
would receive, my hearty Thanks for your” induſgent 
mm Ras on een ers wc. 
_ Phil. You. are quite welcome; and to give you fur- 
ther Encouragement in the Progreſs of this innocent 
and uſeful Science, I here preſent you with a Hymn in 
four Parts, which has been highly approved of, and . 
I hope will be agreeable to you and your Acquaintance, in 
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13 | 
To celebrate thy Praiſe, O Lord, 


We will our Hearts prepare; 
Repeat. To all the liſt'ning World thy Works, 
Thy wond'rous Works declare. 


II. 


The Thoughts of them ſhall to our Souls 
Exalted Fleaſure bring; | 
Repeat. While to thy Name, O thou Moſt High, 


_ Triumphant Praile we ſing. 


III, 


All thoſe who have his Goodneſs prov'd, 
Will in his Truth confide; 
Repcat. Whoſe Mercy ne'er forſook the Man 
That on his Help rely'd. | 


IV. 


Sing Praiſes therefore to the Lord, 
rom Zion his Abode; 
Repeat. Proclaim his Deeds till all the World 


Confeſs none other God. 
| Hallelujah. 


N. B. Every Verſe is to be ſung quite through ſoftly, 
in two Parts only, and then repeat the two laſt Lines 
in full Chorus, loud. 
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Page 5, line 4, from the bottom, fc.: helped, read l. 


38, 1. 27, read 1 Cor, XV. 
31, dele Million. 


117, |. 

171, I. 8, read Adrianople; line 17, read Poiolia. * 
205, J. 34, read (the r Paris) 20 ng E. 
214, 1. 31, read ſee Prob. 2 


228, |. 2, 15, and 17, inſtead of 45', read 15. 
2875 J. 19, read Baſe A | 
In * Table Zeig . Page > line 115 en for 49 ,read . 
312, I. 20, read 238,920. 

319, . 9, dele 12 and 18. 

528, 1. 14, for 27th, read 75 of vu. 

357, I. 20, for Pole, read Pole's ** "boy 


